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LETTERS  ON  SCOTTISH  AGRICULTURE. 
By  Jambs  F.  W.  John»ton,  F.R.S.  L.  &  E.,  P.  G.  S.,  Ac. 

Onk  of  tho  duties  imposed  upon  me  as  chemical  officer  to  tlie 
Agricultural  Chemistry  Association  of  Scotland,  is  to  make, 
ol^rvation6  ^^  regarding  the  mode  of  culture  followed  in  any 
p&rficular  district,  with  a  view  either  to  its  improvement  or  to 
its  adoption  elsewhere,^^  and  to  make  occasion^  reports  to  the 
GbmVnittee  of  Management  on  the  subject.  Many  things  of 
lesser  note,  however,  have  struck  me  in  the  course  of  my 
professional  visits  to  different  parts  of  the  country,  which,  though 
not  worthy  of  a  place  in  any  formal  report,  are  yet,  I  think,  not 
undeserving  of  being  brought,  in  a  plain  and  unpretending 
manner,  under  the  notice  of  my  agricultural  friends.  I  propose, 
therefore,  from  time  to  time,  as  my  leisure  permits,  to  put  to- 
geitber,  in  the  form  of  familiar  letters,  the  isolated  scraps  of 
knowledge  whiofa  I  have,  and  thus  collect,  or  which  the  facts  and 
usages  I  observed  recall  to  my  recollection. 

,..     "  ':         LETTER  L 

p.     TvtWiLLUM  Maxwkll  Ai-BXANDBB,  Esq.  of  Bftllochinyle. 

^  lily^Pi^if  Mr  Alexander, — I  liave  just  returned  from  a  short 
yimjL  t6  Ftfe,  and,  as  I  have  been  much  of  my  time  at  Balcarres, 
and  amow  the  tenanta  and  neighbours  of  your  friend  Colonel 
LindsajT^  i  am  sure  you  will  be  glad  to  receive  a  few  notices 
re^rding  the  intelligent  farmers  of  that  part  of  the  country. 

®n  my  way  by  oodoh  from  Kirkaldy  to  Ck>linsburgh,  as  the 
ground  was  still  partially  covered  with  snow,  I  saw  only  two 
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things  likely  to  interest  you  as  an  agriculturist.  The  first  wa« 
about  an  acre  of  potatoes  left  in  the  drills  as  they  had  grown,  in 
the  hope  that  they  would,  when  lifted  in  spring,  prove  better  for 
seed.  This  was  an  indication  both  that  the  potato  failure  had 
been  much  felt  in  this  district  and  that  skilful  farmers  were 
trying  reasonable  methods  with  the  view  of  preventing  it  for  the 
future.* 

This  disease  in  the  potato  has  already  called  forth  many  hasty 
opinions,  almost  all  partially  true,  because  founded  on  one  or  two 
facts,  but  nearly  all  unsound  as  general  expressions  of  tb^  truth, 
since  they  are  contradicted  by  the  experience  o^otW  practical 
men  in  other  districts  of  the  country.  Such  is,  I  believe,  the  case 
with  the  method  of  planting  in  autumn  recommended  by  Mr 
Gray  of  Dilston,  and  which  we  last  year  saw  under  trial  on  the 
farm  of  our  friend  Mr  Burnet  of  Gadgirth,  in  whose  hands  it 
failed  ;  and  such  will  be  the  case  with  the  latest  of  the  infallible 
curesf  which  has  been  propounded,  that  of  cutting  the  sets  in 
autumn  or  winter,  before  the  shooting  of  the  tuber  in  spring 
commences.  I  was  told  in  Dumfriesshire  of  extensive  failures 
where  whole  potatoes  were  planted — a  circumstance  which  shews 
that  the  mere  prevention  of  bleeding  by  cutting  in  autumn  is  not 
to  be  regarded  as  a  universal  remedy.  We  are  clearly  unable, 
as  yet,  to  assign  either  any  general  cause  for  the  disease  or  apy 
universal  remedy.  Something  may  possibly  be  suggested  by  tbe 
analyses  of  sound  and  diseased  potatoes,  for  which  the  Higlw 
land  Society  has  offered  a  premium,  though,  in  the  present  state 
of  our  knowledge  upon  the  subject,  even  this  is  doubtful.  The 
most  that  chemistry  has  yet  done  for  this  question  is  in  the  shape 
of  suggestions  for  experiment ;  and,  in  the  hands  of  Mr  Fleming, 
such  experiments  have  so  far  shewn  that  top-dreeeing  with  saline 
mixtures,  not  only  doctors  the  existing  plant,  but  strengtheae 
the  tubers  produced,  so  that,  when  afterwards  employed  for  seed, 
they  are  less  liable  to  failure  than  others  to  which,  during  their 
growth,  no  saline  mixture  had  been  applied.  It  has  occurred  to 
me,  in  addition  to  the  numerous  other  precautions  hitherto  recom- 
mended, that,  if  the  potato  sets,  after  cutting,  could  be  steeped 
for  a  few  hours  in  a  very  strong  brine,  containing  also  a  little 
sulphate  of  magnesia,  and  then  dried  with  gypsum,  after  Mr 
Fleming's  method,  some  advantage  might  accrue.  Could  you 
still  try  this  ? 

The  other  point  which  struck  me  as  I  travelled  along  Was  thfe 

♦  Mr  Samuel  Girdwood,  whose  agricultural  itill  is  well  known  in  Bute  and 
Ayrshire,  writes  me  thus  : — '*  I  hare  known  the  plan  of  keeping  those  intended  for 
seed  in  the  ground  all  winter,  oadog,  tried  for  siBrenil  years  past  with  uniform 
succesfL** 

f «'  The  Potato  Prohkm  Solved.'*    By  Bobert  Arthur. 
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licr  of  rats  with  which  one  or  two  farms,  within  a 

ilinsburgh,  were  said  to  be  peculiarly  infested.     In 

^i-yards  wo  passed,  the  stacks  appeared  to  be  com* 

with  their  holes.    It  is  a  large  species  of  field-rat, 

<.*ason  of  the  year  is  driven,  by  the  plough  and  the 

shelter  in  the  stuok-yard.     Why  do  these  rats 

t  numbers  on  particular  spots  or  in  particular 

:'.  main  reason  must  be  that  th^  find  abundance 

:  >  J.    This  food  is  most  likely  to  consist  of  the  roots 

in  the  earth  in  winter.     I  am  not  aware  to  what 

rfick  the  turnips  which  are  left  in  the  field,  but 

>  (.'.sence  of  these  rats  indicate  that  certain  peculiar 

ill  the  land,  on  the  roots  of  which  they  delight  to 

:'«'lk,  according  to  Mr  Alraack,  the  number  of  rats 

.  ies  almost  amounts  to  a  plague,  and  the  extra- 

ntions  of  plastering  the  stacks  for  about  three 

}  lottom,  and  of  digging  trenches  three  feet  deep 

:ire  had  recourse  to,  in  order  to  preserve  the  com 

i.^es.* 

:i  t  Balcarres,  I  climbed  the  crag,  and  thus  obtained 

\  hole  low  country,  and  of  the  Lammerrauirs,  still 

iiow,  on  the  other  side  of  the  Firth.     This  country 

•'ts  resembles  that  part  of  Ayrshire  with  which  you 

i*.     It  consists  of  humps  of  trap  rising  up  thi^ough, 

riding  over,  the  various  beds  of  rock  which  compo.^e 

•  1  the  coal  measures.    The  soils  are  also  formed  from 

^ses  of  rocks.     The  old  naked  lavas — ^for  the  trap 

..s  are  only  old   lavas — have    gradually   crumbled 

i'lued  rich  soils,  while  the  shales  and  sands  of  the 

■  J  have  produced  cold  clays  or  hungry  sands,  or  un- 

•iony  gravels,  all  of   which  reriuire  very  difiPerent 

Iture  and  improvement  from  the  soils  which  trace 

to  the  trap. 

is  more  perplexing  to  the  fanner  than  the  varied 
iio  in  different  parts  of  such  a  district.  I  am  sure 
'.'t  the  very  intei*esting  meeting  of  the  St  Quivox 
lub,  at  which  we  were  present  in  Ayr,  in  October  last, 

•11  Stmwlecs,  Norfolk,  I  first  obserred  rickn  plastered  round,  for  abotet 
•U\^  liottom,  with  mortar,  to  keep  the  rats  out.  The  cost  of  doing  a 
;iius  (Mr  Bowman  thought)  had  been  about  123.,  and  the  old  plaster 
'Ml  (as  manure)  nearly  half  the  money.  I  observed  several  instances 
'  neighbourhood  of  Blofleld,  some  of  the  parties  having  also  dug  a 

.'■-I  a  yard  dee)>,  round  the  stacks.  In  some  parts  of  the  country  the 
n  iron  stands  (or  frames)  for  the  same  reasons.     Mr  Blyth  of  Burnbam 

'  i  great  mgenuity  in  constructing  a  cheap  one,  from  loose  bars  of  iron 
The  nnml^r  of  rats  now  infesting  the  country  is  little  short,  vf  a  plaga«« 

lUcK,  Roy,  Jf.  Jour.,  V.  p.  330.) 


PROFESSOR  JOHNdTON  S  LETTERS 


when  the  subject  of  discussion  was  the  use  of  lime,  and  the  very 
oontradictory  opinions  which  the  most  intelligent  practical  men 
expressed  on  that  occasion.  One  unacquainted  with  the  subject, 
would  have  considered  it  very  strange  and  puzzling  to  hear,  as  we 
did,  one-half  of  the  fifty  farmers  there  assembled  declare,  from 
iheir  own  experience^  that  lime  was  of  no  use  whatever ;  while 
the  other  half  thought  favourably  of  it,  and  some,  who  had  been 
laying  it  on  at  a  ct>st  of  several  hundred  pounds  a-year,  announced 
their  intention  of  continuing  to  do  so,  because  of  the  profit  thev 
derived  from  it.  "What  would  a  merchant  have  thought  of  such 
contradictory  opinions?  How  little  skill,  he  would  say,  must 
these  men  have— how  very  uncertain  the  art  they  cultivate — 
how  destitute  of  fixed  principles  on  which  a  prudent  man  may 
rely! 

And  yet  the  stranger  would  err  in  thus  supposing  either  that 
the  art  of  culture  is  destitute  of  fixed  principles  or  that  those 
who  prosecute  this  art  are  inferior  in  natural  intelligence  to  the 
cultivators  of  any  other  art.  The  art  is  not  destitute  of  prin- 
ciples nor  the  farmers  of  clear  heads  and  strong  natural  sense ; 
but  these  principles  have  never  been  distinctly  stated  to  them — 
never  put  before  them  in  the  form  of  regular  instruction,  when 
their  minds  were  young  and  open,  or,  since  they  have  been  con- 
cerned with  the  cares  of  life,  exhibited  as  a  clear  and  obvious 
source  of  larger  profit.  Diffuse  a  knowledge  of  principles,  and 
contradictory  opmions,  as  well  as  contradictory  practice,  will 
disappear. 

Each  case  of  success  or  failure,  from  any  mode  of  treating  the 
land,  will  have  its  own  specialities,  and  must  be  studied  by  itself ; 
but  it  is  obvious  that  if  one  soil  contains  natut*ally  a  large  pro- 
portion of  lime,  while  another  contains  almost  none,  the  applica- 
tion of  lime  to  the  former  must,  as  a  general  rule,  be  much  less 
beneficial  than  to  the  latter.  Now  such  is  the  case  with  the  soil 
formed  from  the  trap  rocks.  It  contains  naturally  much  lime. 
The  rock  of  Balcarres  Crag,  for  example,  from  an  analysis  made 
in  my  laboratory,  appears  to  contain  in  every  four  tons  as  much 
lime  as  is  present  in  one  of  pure  limestone.  There  must  be  much, 
therefore,  in  the  soil  that  is  formed  from  such  a  rock.  Now, 
in  Ayrshire  and  in  Fife,  these  rocks  appear  here  and  there  in 
patches  of  greater  or  less  extent  over  the  breadth  and  length  of 
both  counties ;  and  their  crumbling  or  rotten  portions  form 
isolated  tracts  of  fertile  soil.  Those  who  farm  these  soils  may 
conscientiously  and  correctly  declare  that,  on  their  land,  while 
they  have  held  it,  lime  has  done  no  good ;  while  their  neighbours, 
who  farm  the  cold  clays  of  the  adjoining  coal  measures  may  be 
applyinff  it  with  a  certain  hope  of  profit.  The  road-scrapings 
which  tne  former  despise,  the  latter  may  find  to  act  upon  their 
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grasa-lands,  or  on  their  green  crops,  like  a  moderate  application 
of  marl. 

In  connexion  with  this  latter  observation  I  may  mention  to 
you,  as  a  curious*  fact,  that  the  road-scrapings  from  Leith  Walk 
and  some  adjoining  streets,  which  are  metalled  with  broken  trap, 
are  carted  to  the  sea-shore  at  Leith,  at  an  expense  of  d£*700 
a-year,  to  be  washed  away  and  wasted  by  the  tide.  It  is  even 
said,  I  do  not  know  how  correctly,  that  parties  are  prohibited 
by  a  penalty  from  carrying  any  of  this  refuse  away  for  the  pur- 
pose of  applying  it  to  the  land.  To  make  them  sensibly  useful, 
these  scrapmgs  should  be  laid  up  in  heaps  for  a  year,  to  allow 
the  silicates  they  contain  to  undergo  partial  decomposition. 

I  had  the  pleasure  of  meeting  at  Balcarres  a  number  of  the 
most  intelligent  farmers  of  the  district,  whom  Colonel  Lindsay 
had  been  kind  enough  to  bring  together.  We  had  much  convey 
sation  in  the  course  of  the  evening,  and  we  mutually  put  ana 
answered  many  interesting  practical  questions.  My  friend  and 
pupil,  Mr  Norton,  who  was  a  spectator  and  listener,  expressed, 
the  following  day,  what  I  had  myself  thought,  that,  during  our 
many  excursions,  he  had  seldom  met  a  more  intelligent  and  less 
prejudiced  company  of  practical  men.  They  were  not  all  from 
the  immediate  neighbourhood  of  Colinsburgh,  some  of  them,  whose 
farms  I  should  like  to  visit,  had  come  from  Leuchars,  the  district 
which  lies  between  the  Eden  and  the  Tay. 

Among  the  topics  to  which  our  conversation  turned  was  that  of 
feeding  with  different  kinds  of  turnips,  and  to  their  use  with  or 
without  tops.  When  given  to  milk  cows,  I  found  the  opinion  here 
to  be,  that  white  turnips  produced  much  more  milk  than  Swedes, 
some  said  twice  as  much,  but  all  allowed  that  yellow  turnips  gave 
a  richer  milk.  Still  that  the  same  weight  of  globes  should  give  so 
much  larger  a  quantity  is  not  easily  explained,  since  the  difference 
in  the  relative  proportions  of  water  they  contain  is  comparatively 
trifling. 

I  asked  some  questions  about  turnip  tops.  All  agreed  that 
the  turnips  ffave  more  milk  when  ftie  tops  were  given  along 
with  them.  This  also  must  arise  from  some  other  cause  than  the 
quantity  of  water  they  contain,  since,  according  to  experiments 
made  in  my  laboratory,  the 

Bulbs  of  Swedes  contain    ....     88  per  cent,  of  water, 
yop^  of  Swedes  contain      ....     85        

so  that  the  quantify  of  milk  must  depend  upon  the  chemical 
composition  of  the  tops,  and  not  merely  upon  the  water  they 
contain,  since  the  bulbs  contain  the  most. 

A  difference  of  opinion  prevails  as  to  their  use  in  the  feeding 
of  growing  and  fattening  stock.     I  am  inclined  to  concur  with 
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6M  or  two  of  the  practical  men  present,  who  pronounced  them  to 
be  good  feeding,  when  given  with  a  proper  admixture  of  hay, 
straw,  or  other  dry  fodder,  and  especially  to  young  atoek.  I  4m 
inclined  to  this  opinion  in  consequence  of  the  very  interesting 
result  of  an  analysis  I  am  now  making  of  the  tops  compared  with 
the  bulbs  of  the  turnips.  These  experiments  are  not  yet  completed ; 
but,  so  far  as  they  have  gone,  you  will  see  how  practically  interest- 
ing they  are,  from  the  following  facts  in  regard  to  Swedes : — 

.  Water.  Di-y  Matter. 

1**  A  ton  of  hulbn  contains  1970  lbs.  and  270  lbs. 
A  ton  of  leaves  contains  1900  lbs.  and  840  lbs. 

Or  the  leaves  contain^  in  the  same  iceigltt,  one  fourth  more  dry 
food  than  the  bulbs. 

2**  A  ton  of  the  bulbs  gives  17  lbs.  of  ash. 
A  ton  of  the  leaves  gives  83  lbs.  of  ash. 

Or  the  leaveSj  weight  for  weighty  take  from  the  soil  twice  as  muoh 
ut  the  bulbs  do.  Of  course  they  convey  into  the  stomach  of  the 
animal,  in  these  same  proportions,  the  inorganic  substances  of 
which  the  ash  consists.    But  further — 

3*  In  the  ash  of  the  leaves  a  much  larger  proportion  than 
X  had  anticipated  consists  of  the  earthy  phosphates — chiefly  the 
phosphate  of  lime,  of  which,  as  you  recollect,  the  earthy  part  of 
the  bones  in  a  great  measure  consists.     Thus 

A  ton  of  bulbs  contains  3  to  6  lbs.  of  phosphates. 
A  ton  of  leaves  contains  10  lbs.  of  phosphates. 

So  that  not  only  does  a  given  weight  ot  leaves  exhaust  the  soil  of 
phosphates  in  a  greater  degree  than  an  equal  weight  of  bulbs^  but 
it  is  also  fitted  to  give  to  the  animal  more  of  those  materials  from 
which  the  bones  are  to  be  fonned.  Hence  the  reason  why  I  am 
inelined  to  concur  in  opinion  with  those  of  the  Fife  farmers,  whose 
experience  had  led  them  to  consider  the  turnip  tops  a  nourishing 
food  for  young  stock.  And  as  milk  contains  and  requires  for  its 
production  a  considerable''  supply  of  these  phosphates,  it  is  not 
unlikely  that  the  increased  yield  of  milk  caused  by  the  turnip 
tops  may  be  in  some  measure  owing  to  the  large  proportion  of 
phosphates  they  convey  into  the  stomach  of  the  animal.  Of 
course,  every  practical  man  knows  that,  if  any  food  scours  an 
animal,  as  turnip  tops  are  sometimes  said  to  do,  it  may  prove 
injurious  when  given  in  too  large  quantity.  It  will  be  necessary, 
therefore,  to  give  some  other,  perhaps  some  dry  food,  along  with 
the  green  tops,  to  check  any  tendency  they  may  have  to  produce 
this  eflTect  in  an  improper  degree. 

In  regard  to  turnip  tops,  another  opinion  entertained  by  some 
of  the  Fife  farmers  attracted  my  attention.     It  is  said  that  if  the 
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tunup  topa  are  left  in  the  field,  and  only  the  bulbs  earned  off, 
iha  land  will  be  as  much  benefited  as  if  the  whole  be  eaten  off  with 
•hMp.  I  do  not  know  how  far  experienoe  bears  out  this  opinion 
imof  what  kind  of  soils  it  is  oorreot— nor  in  reference  to  what  kind 
of  sheep.  I  shall  make  further  inquiries,  therefore,  before  I 
venture  to  offer  you  the  explanation  of  the  alleged  fact  which  at 
present  occurs  to  me. 

I  shall  trouble  you  with  only  one  other  fact,  observed  in  the 
south-east  coast  of  Fife,  which,  in  your  inland  position,  however, 
may  not  be  of  much  practical  value  to  yourself.  When  sea- weed 
is  laid  on  the  stubble  in  autumn,  and  ploughed  in  at  the  rate  of 
twenty-five  tons  an  acre,  and  the  turnips  afterwards  raised  with 
half  dung,  the  red  clover  which  succeeds  is  never  known  to  fail. 
Does  this  imply  that  saline  matter,  such  as  sea- ware  contains,  is 
a  specific  against  such  failure,  or  may  not  the  mildness  of  the 
climate  along  the  sea-shore  secure  the  red  clover  plant  agailist 
the  injury  it  often  receives  from  the  premature  frosts  of  an  early 
winter? 

On  the  following  morning  I  had  the  pleasure  of  addressing  a 
large  audience  of  practical  men  in  Colinsburgh — Mr  Bruce  of 
Kennett  in  the  chair.  It  was  on  the  occasion  of  the  Annual 
Show  of  the  East  of  Fife  Agricultural  Society,  and  the  hour  of 
lecture  was  very  judiciously  fixed  at  half-past  nine,  by  which 
means  I  was  enabled  to  dismiss  my  audience  before  the  proper 
business  of  the  day  commenced.  This  is  an  important  considera- 
tion, and  should,  I  think,  be  kept  in  mind  whenever  lectures  f)r 
discussions  are  fixed  to  take  place  at  such  agricultural  meetings. 
Mr  Bruce  also  presided  at  tne  dinner,  which  went  off  very  suc- 
eessfully.  One  thing  struck  me  as  peculiarly  worthy  of  imita- 
tion, that  by  seven  o^clock — the  dinner  having  been  fixed  for 
three — every  person  had  left  the  room,  the  chairman  being  the  last 
to  quit,  and  most  of  the  farmers  were  already  on  their  way  home. 

You  know  the  natural  richness  of  the  land  in  this  district.  It 
labours,  however,  ^  under  two  natural  disadvantages.  In  many 
parts  it  is  wet,  and  requires  drainage  to  make  it  more,  or  more 
uniformly,  productive.  It  contains  also  much  oxide  of  iron  in  the 
mibaoil,  especially  of  the  richer  and  opener  land,  which  rests  upon 
the  trap.  This  iron  is  derived  from  the  trap  itself,  which  not 
unfrequently  contains  a  very  large  per  centage  of  this  metal.  In 
foils  which  are  formed  from  decaying  trap,  it  sinks  or  is  washed 
down  by  the  rains,  and  in  many  places  collects  in  the  under  soil. 
I  have  seen  very  instructive  examples  of  this  upon  the  home-farm 
cf  Balcarres.  Beneath  the  first  twelve  inches  of  black  or  brown 
•oil  there  are  twelve  or  fifteen  inches  dotted  with  rod  or  ochrey 
spoti,  and  below  this  occasionally  the  whole  is  a  wet  and  ochrey 
maM.     The  same  appearance  presents  itself  in  many  other  parts 
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of  this  county,  and  indeed  in  many  other  counties  of  Scotland ; 
and,  were  I  not  afraid  of  making  this  letter  of  a  tiresome 
length,  I  could  mention  some  very  curious  facts  in  regard  to  it, 
quite  as  interesting  as  those  I  picked  up  two  years  ago  on  your 
own  home-farm  at  Southbar.  The  roots  of  plants  cannot,  of 
course,  descend  into  such  subsoils,  and  the  crops  not  unfrequently 
droop  and  fail  after  they  have  come  into  flower ;  because  their 
roots  have  reached  the  noxious  matter.  The  cheapest,  and 
perhaps  the  only  available,  general  method  of  remedying  this 
evil  is  by  the  insertion  of  drains. 

But  of  the  means  of  draining,  at  least  with  tiles,  this  part  of 
Fife  has  hitherto  been  deficient.  It  was  with  much  satisfaction, 
therefore,  that  I  visited  the  tile-work  now  erecting  on  Etheridge^'s 
principle,  at  the  joint  expense  of  Sir  Ralph  Anstruther  and 
Colonel  Lindsay,  between  Kilconquhar  and  the  sea.  The  work 
will  be  on  an  extensive  scale ;  and,  as  the  clay  is  of  excellent 
quality — as  Etheridge'^s  machine  leaves  nothing  to  be  desired  in 
regard  to  the  workmanship  of  the  tile — and  as  the  proprietors 
propose  to  sell  their  tiles  at  the  cheapest  possible  rate,  many 
years  will  not  elapse  before  the  eastern  part  of  Fife  becomes  stiu 
more  distinguished  for  its  productiveness  and  good  farming  than 
it  has  hitherto  been.  Indeed,  while  improvement  is  going  on  so 
generally — while  almost  every  proprietor  and  every  county  are 
striving  with  their  neighbours — any  estate  or  district  wiiich 
stands  still  must  necessarily  appear  to  fall  behind  in  the 
universal  progress. 

My  limits  do  not  permit  me  to  do  more  than  advert  to  the 
success  which  has  attended  Colonel  Lindsay^s  distribution  of  a 
part  of  his  land,  around  Colinsburgh,  in  small  allotments  to  the 
poorer  inhabitants,  and  to  the  amount  of  health  and  copiparative 
domestic  comfort  he  has  thus  been  the  means  of  diffusing  among 
the  humbler  peasantry  of  the  district.  Many  persons  are  opposed 
to  the  system ;  and,  on  the  part  of  a  proprietor  who  is  not  ac- 
quainted with  its  actual  results  where  it  has  been  long  introduced, 
I  can  understand  why  evil  results  may  be  reasonably  antici- 
pated ;  but  r confess  1  do  not  see  why  it  should  meet  with  opposi- 
tion from  an  enlightened  tenantr}'.  I  was  told  the  other  day, 
by  a  friend  of  ours,  that  the  tenantry  around  one  of  his  estates, 
in  the  south  of  Scotland,  were  not  only  opposed  to  it,  but  liad 
publicly  announced  that  they  would  not  employ  a  labourer  who 
was  the  holder  of  an  allotment.  A  hard  measure  this  is  surely, 
and  an  unkind  one  to  the  industrious  labourer.  Is  he  supposed 
to  have  no  fraction  of  strength  left  after  his  day''s  work  is  con- 
scientiously performed — and  are  his  wife  and  children  to  be  de- 
barred from  contributing  their  mite  towards  the  common  support 
of  the  family  ? — I  am,  &c.  James  F.  W.  Johnston. 
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LETTER  II. 
To  David  Milnb,  Esq.,  of  Milne«Graden. 

AprUZ\,  1846. 

Mt  Deab  Mr  Milne, — As  you  were  prevented  from  making 
your  intended  excursion  into  Forfarshire,  you  will,  I  daresay,  be 
glad  to  hear  some  account  of  my  proceedings  an^  observations 
in  the  eastern  part  of  that  county. 

I  met  Sir  John  Ogilvie  in  Dundee,  on  Thursday  the and 

as  it  was  the  fast-day  in  that  town,  we  went  out  at  once  to 
Baldovan,  and,  before  dinner,  walked  over  the  home-farm. 

The  estate  of  Baldovan,  of  which  the  home-farm  forms  a  part, 
lies  between  the  Dundee  Law  on  the  south  and  the  Sidlaw  Hills 
on  the  north— the  former  consisting,  as  you  know,  of  trap,  the 
latter  of  the  old  red  sandstone  rocks.  In  the  valley  by  which 
these  two  great  elevations  are  separated,  there  occur,  here  and 
there,  knbUs  or  sloping  hills  of  trap,  which  give  an  undulating 
character  to  the  country,  and  materially  affect  the  agricultural 
value  of  the  soil  upon  different  parts  of  the  estate.  On  the  slopes 
of  the  trap  hills,  of  course,  the  soil  is  mainly  formed  from  the 
decay  of  the  trap  itself,  and  is  mixed  with  many  fragments  of 
this  rock.  Towards  the  Sidlaws,  the  debris  of  the  sandstone 
prevails  more,  as  it  does  also  along  the  bottom  of  the  valley 
where  the  little  stream  runs,  brought  down,  no  doubt,  by  floods 
from  the  higher  country. 

You  know  that  our  Edinburgh  and  Ayrshire  traps,  and  those 
of  Fifeshire,  generally  produce,  by  their  decay,  a  reddish  soil. 
They  aboimd  in  iron,  which  often  sinks  and  accumulates  in  the 
under  soil,  injuring  the  roots  even  of  apparently  flourishing  crops, 
and  giving  rise  to  the  local  saying  in  Fifeshire — "  that  the  oats 
or  beans  have  gone  to  Auchtermuchty.'^  The  trap  of  the  Law, 
however,  produces  a  dirty  grey  soil,  at  least,  such  is  the  character 
of  the  land  in  cultivation  on  its  northern  slopes,  in  which  frag- 
ments of  this  trap  abound  ;  and  the  rock  itself  differs  in  appear- 
ance and  in  its  mode  of  decay,  when  seen  in  the  quarry,  from 
those  of  the  counties  I  have  mentioned.  I  suppose  it  to  be  defi- 
cient in  iron,  and,  perhaps,  in  lime ;  in  other  words,  to  abound  more 
in  felspar  than  others  of  our  trap  hills.  It  is  undergoing  analysis, 
however,  in  my  laborator}%  and  I  hope  to  be  able,  by-and-by,  to 
form  a  more  decided  opinion  upon  the  subject.  This  composition 
of  the  rock  has  important  and  practical  bearings,  inasmuch  as  it 
is  connected  with  the  quantity  of  lime,  and  the  matters  which  the 
soil  may  naturally  be  expected  to  contain,  and  with  the  steps,* 
therefore,  which  it  will  be  proper  to  take  for  its  improvement. 
You  understand  the  geology  of  Eastern  Forfar  too  well  to  sup- 

*  See  *'  Johii8toii*8  Catechism  of  Agricultural  Chemuitiy  and  Geology.**—?/  22. 
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pose,  from  what  I  have  said,  that  the  whole  slope  of  this  valley, 
from  the  Law  northwards,  consists  of  trap ;  for,  though  trap 
rocks  do  present  themselves,  here  and  there,  on  the  north  banks 
of  the  Tay,  from  Dundee  all  the  way  down  to  Broughty  Ferry, 
yet  they  are  very  far  from  being  continuous.  They  burst  up 
througn  the  red  sandstone  rocks,  which  are  frequently  seen  i^t 
the  surface,  and  admit  of  being  quarried,  and  which  liave  given 
rise  to  fields  of  poor  and  stony  soil,  that  are  scattered  at 
intervals  among  the  richer  corn-lands  of  the  trap.  The  home- 
farm  of  Baldovan  has  its  share  of  this  poor  land,  and  I  especially 
noticed  a  patch  of  twenty  to  thirty  acres  which  ^ad  long  been  an 
open  common,  but  which  Sir  John  has  partially  inoloseo,  drained, 
and  subsoiled,  and  will,  by-and-bv,  be  able  to  cover  with  a  sward 
of  grass,  which  will,  I  hope,  amply  remunerate  him  for  the  large 
outlay  he  has  expended  upon  it. 

It  is  but  a  morning's  ride  from  Edinburgh  to  Dundee,  and,  in 
a  couple  of  years  more,  it  will  be  a  two-hours'  jom'ney  only  ;  and 
yet  at  the  back  of  flie  Dundee  Law,  improvement,  during  the  past 
generation,  has  proceeded  at  as  laggard  a  pace  as  in  some  more 
remote  districts.  There  are  some  tine  farms  in  the  district,  and 
some  most  skilful  farmers;  and  if  you  were  to  go  with  me  to  Dundee 
market,  I  could  pick  you  out  twenty  or  thirty  practical  men, 
whom  for  knowledge  and  intelligence,  and  a  desire  to  improve, 
ingrafted  upon  that  rare  and  prudent  temperament  which  makes 
every  step  they  take  a  sure  and  safe  one,  you  will  not  easily 
surpass  in  other  parts  of  Scotland.  And  yet,  in  the  neighbour- 
hood of  these  men,  improvement  has  been  so  slow,  that  even  the 
example  and  stimulus  of  the  commercial  enterprise  of  Dundee 
has  been  unable  to  drain  and  subsoil  the  land  from  which  its 
inhabitants  draw  tho  potatoes  and  the  milk  for  their  daily  con- 
sumption. I  fancy  it  is  incorrect  to  suppose  that  large  commer- 
cial towns  sweep  into  [their  own  vortex  all  the  enterprising 
spirits  and  spare  capital  of  their  neighbourhood,  and  embark  them 
in  the  prevailing  and  popular  line  of  commercial  speculation, 
and  yet  facts  are  not  wanting  which  would  appear  to  support 
such  an  opinion.  How  otherwise  can  we  explain  why  those 
neglected  tracts  of  land  we  have  so  often  seen  in  the  neighbour- 
hood of  Glasgow  are  allowed  still  to  groan  under  their  perennial 
load  of  rushes ;  that,  while  the  merchants  of  Glasgow  are  lavish- 
ing their  tens  of  thousands  in  draining  the  swamps  of  Demei*ara 
and  Jamaica,  the  marshes  around  their  native  city  should  be 
permitted  to  shiver  in  primeval  coldness  ? 

But  the  drain  is  now  beginning  to  score  the  slopes  behind 
Dundee,  and  deep-ploughing  to  bring  new  food  within  the  reach 
of  the  plant.  In  the  course  of  our  walk,  we  wept  into  one  of  the 
fields  of  an  adjoining  farm,  where  the  tenant,  a  most  industrious 
man,  was  himself  holding  the  plough.     We  found  tho  land  in  line 
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eondltion,  and  the  plough  turning  it  over  to  a  depth  of  ten  or  twelve 
inohea,  and  I  naturally  praised  his  deep-ploughing.  "  Aye,  sir,'" 
he  eaid,  ^^  the  farm  would  hao  just  olean  done  me,  gin  I  hadna 
deep-ploughed.^ 

The  thorough-draining  now  going  on  in  this  immediate  neigh-^ 
bourhood,  hae  been  in  a  great  measure  either  the  actual  work  or 
eonsequenoe  of  the  example  of  Sir  John  Ogilvie.  We  know  it 
is  but  a  few  years  since  he  became  a  farmer,  and  the  way  in 
which  his  attention  was  drawn  to  it  shews  how  much  good  may 
be  done,  indirectly  and  by  accident  as  it  were — more  correctlv 
speaking,  by  the  use  of  those  various  means  of  diffusing  agricul- 
tural knowledge,  which  it  is  one  of  the  main  objects  of  the  A^- 
eoltural  Chemistry  Association  to  promote.  He  was  leavmg 
Edinburgh  one  morning  for  home,  when  a  friend  put  into  his 
hand  Mr  Smith  of  Deanston's  pamphlet  on  draining,  to  amuse 
himself  with  by  the  way.  He  read  it,  and  said,  what  could  be 
done  for  his  own  land.  On  reaching  home,  he  was  waited  upon 
by  the  tenant  of  one  of  his  wettest  farms,  who  wished  either  to 
give  it  up  or  to  have  a  reduction  of  rent.  He  took  the  tenant 
at  his  word,  allowed  him  to  quit,  and  became  a  farmer  himself. 
It  was  amusing,  he  told  me,  to  see  the  shrugging  of  shoulders 
among  some  of  the  farmers  he  consulted,  when  he  told  them  of 
his  intention  to  drain  what  they  were  in  the  habit  of  considering 
dry  land.  But  the  perennial  now  of  water  from  the  first  drains 
he  cut,  and,  above  all,  the  striking  fact  that  what  were  formerly 
the  worst  fields  of  the  farm,  gave,  after  draining,  the  best  crops — 
these  quickly  satisfied  the  most  intelligent  and  the  most  money- 
making  of  his  neighbours,  so  that  some  of  these  are  now  doing 
qtdte  as  much,  and  doing  it  as  efficiently,  as  himself.  It  is 
astonishing  how  much  good  may  be  done,  without  any  great 
exertion  and  without  any  expenditure,  which  a  skilful  tenant  will 
not  afterwards  readily  make  for  himself,  by  the  example  and 
presence  of  a  resident  proprietor  who  really  knows  something  of 
the  principU$  of  agriculture. 

I  was  much  interested  by  a  visit  we  paid  to  the  farm  of  Mr 
W.  Oobb,  one  of  the  largest  farmers  in  this  part  of  the  valley.  I 
found  him  draining  a  field  which,  a  few  years  ago,  he  said  they  would 
have  considered  dry  enough.  His  drains  were  eighteen  feet  apart 
and  thirty-three  inches  deep.  From  some  remarks  I  had  made 
in  my  lecture  the  preceding  day,  he  said  he  should  in  future  make 
their  depth  three  feet,  which,  for  stone  drains,  is  sufficiently 
shallow.  He  does  all  his  draining  at  his  own  cost — of  course 
he  has  a  nineteen  years^  lease — and  he  reckons,  as  the  Berwick 
and  Boxburgh  farmers  have  told  me,  that  his  whole  outlay  is 
repaid  by  the  increased  produce  in  two  or  three  years. 

The  subsoil-plough  is  here,  as  it  ought  ever  to  be,  the  follower 
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of  the  drain.  Mr  Cobb  has  found  the  difference  it  produces  upon 
his  potatoes  so  great,  tha^  he  proposes  to  subsoil  his  land  every 
rotation.  He  is  at  present  altering  his  ^ploughs,  that  he  may  be 
able,  in  going  over  his  land  again,  to  plough  three  inches  deeper 
than  before,  making  twenty  inches  in  all.  How  can  our  Ayrshire 
friends  ever  get  to  this  stage  of  improvement  while  the  bottoms 
of  their  drains  are  Httle  more  than  twenty  inches  from  the  sur- 
face ?  A  well-known  farmer  in  this  district,  Mr  Drummond  of 
Graigie,  remarked  to  me  that  the  land  in  this  county  is  not  half 
ploughed  with  the  common  plough ;  I  beUeve  the  same  may  be 
said  of  much  of  the  land  of  Ayrshire. 

The  system  of  farming  here  is  peculiar  when  compared  ivith 
that  of  the  country  in  general.  It  resembles,  however,  in  many 
respects,  that  which  is  practised  in  the  neighbourhood  of  Glasgow, 
Paisley,  Edinburgh,  and  others  of  our  large  towns,  where  markets 
are  constant  and  easily  accessible,  and  from  which  manure  in 
any  quantity  may  readily  be  procured.  Everything  is  sold  off 
the  field  as  it  stands.  The  potatoes  and  turnips  to  the  dealers 
and  cowfeeders  of  Dundee,  and  the  standing  com,  more  or  less 
entirely,  to  jobbers.  The  seller  is  bound  to  cart  the  produce  to 
Dundee,  but  his  teams  generally  bring  back  manure.  A  quicker 
return  of  his  expenditure  is  thus  made  to  the  farmer,  and,  by 
selling  in  small  lots  to  suit  his  customers,  a  price  is  obtained  for 
the  green  crops  which  by  many  is  considered  quite  equivalent  to 
the  profit  which  might  be  made  by  using  them  on  the  farm  in 
fattening  stock.  It  is  a  drawback  to  the  system  that,  at  this 
season  of  the  year,  when  the  land  is  preparing  for  the  seed,  the 
turnips  are  sometimes  still  on  the  ground  into  which  the  farmer 
would  like  to  send  his  ploughs,  and  that,  when  busy  at  other  work, 
his  horses  are  often  called  from  the  field  to  take  produce  into 
Dundee.  This,  however,  is  partly  counterbalanced  by  the  less 
degree  of  exhaustion  produced  by  those  turnips  which  are 
longest  left  in  the  ground.  Those  which  are  carried  away  early 
in  the  season,  and  in  full  leaf,  exhaust  the  land  more  than  those 
which  remain  the  whole  winter  through.  During  the  cold 
months,  they  shed  their  leaves,  and  the  early  second  growth  of 
spring  is  chiefly  at  the  expense  of  the  turnip  itself. 

The  rotation  followed  on  the  Baldovan  home-farm,  as  well  as 
on  that  of  Mr  Cobb,  is  in  sevens,  thus — 1°,  oats ;  2°,  oats,  half  or 
two-third  dunged ;  3^  potatoes  with  twenty  loads  of  dung ;  4% 
wheat  half  dunged ;  5°,  turnips  heavily  manured  ;  6°,  barley,  half 
dunged;  7°,  seeds  one  year.  Sometimes  the  second  crop  of  oats 
is  omitted,  in  which  case  the  rotation  is  in  sixes.  Many  good 
farmers  agree  as  to  the  propriety  of  taking  two  crops  of  oats 
after  the  clover  hay,  and,  no  doubt,  where  the  sods  are  very 
tough,  or  the  straw  of  the  first  oats  very  rank,  the  practice  may 
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be  ihe  most  suitable  to  the  ciroumstancea.  It  is  doubtful,  how- 
ever, whether,  after  one  year's  clover,  the  practice  can  be  generally 
reoommended  or  defended.  The  singularity  in  the  above  rotation, 
you  will  observe,  is,  that  besides  the  manure  added  to  the  green 
crop,  every  com  crop  is  half  dunged.  Perhaps  this  practice, 
which  is  demanded  by  the  land  for  the  purpose  of  restonng  what 
is  sold  oSy  may  also,  in  a  certain  degree,  justify  the  second  crop 
of  oats. 

Were  I  writing  on  this  subject  as  a  mere  theorist,  I  might  say 
that  any  course  of  rotation  might  be  followed,  and  any  crops 
taken  which  the  farmer  chose,  and  in  any  order  of  succession, 
provided  the  substances  which  the  crops  carry  off  from  the  land 
are  faithfully  restored  to  it.  This  is  a  favourite  doctrine  at 
present  amon^  some  agricultural  theorists.  But  the  study  of 
practical  farmmg  has  taught  me  that  this  kind  of  closet  culti- 
vation would  not  produce  good  returns  on  all  our  soils.  The 
mechanics  of  agriculture  are  almost  as  essential  to  the  manage- 
ment of  the  soU  as  the  chemistry  of  agriculture  ;  and  it  is  because 
the  former  is  not  understood  in  our  laboratories,  that  the  confi- 
dent announcements  of  the  mere  chemist  have  hitherto  been  so 
frequently  at  variance  with  the  practical  experience  of  the  money 
making  farmer.  The  natural  habits  of  the  plant  we  seek  to 
grow  have  also  much  to  do  with  the  mode  of  culture.  A  minute 
knowledge  of  varieties,  even  of  the  same  plant,  is  often  a  very 
important  element  in  successful  farming.  Thus  Mr  Cobb  takes 
for  his  first  crop  the  early  potato  oat,  which  he  sells  off  the  land 
at  jPlO  to  <£'12  per  imperial  acre,  being  bound,  however,  to 
thrash  and  cart  the  produce  to  Dundee  ;  but  for  his  second  crop 
he  takes  the'common  Angus  oat,  which  he  keeps  for  his  horses. 
His  reason  for  this  is,  that  besides  the  greater  value  of  the  latter 
variety  for  his  horses,  the  two  varieties  grow  better,  and  give  better 
crops  in  succession  than  could  be  obtained  by  two  crops  of 
either  variety  alone.  Our  chemistry  is  not  yet  refined  enough, 
that  is  to  say,  we  have  not  as  yet  made  the  necessary  analytical 
researches,  to  enable  us  to  do  more  than  merely  offer  conjectures 
as  to  the  cause  of  such  differences  as  this. 

As  facts  in  agricultural  statistics,  it  is  proper  to  state  that  Mr 
Cobb  purchases  his  manure  at  4s.  per  ton,  and  that  the  wheat 
crops  on  his  well-cultivated  farm  average  thirty-two  bushels  per 
imperial  acre,  and  that  the  average  rent  of  the  land  which 
yields  these  crops  is  about  £2  :  10s.  per  imperial  acre. 

I  may  here  make  one  observation  in  regard  to  the  economics  of 
artificial  manufactured  or  imported  manures  in  a  district  such  as 
this.  It  is  of  importance  in  reference  to  the  manures  which  are 
produced  and  worse  than  wasted  in  all  our  large  to\^7is. 

The  farmers  in  the  immediate  neighbourhood  of  our  large 
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towns  sell  nearly  all  their  produce  and  buy  nearly  all 
manure.  They  are  thus  at  liberty  to  buy  and  to  use  tliat  kind  of 
manure  which  is  at  once  the  cheapest  and  the  besti  They  havt 
hitherto  drawn  much  of  this  supply  from  the  adjaeent  towns ; 
because  there  they  could  alone  obtain  it.  But  the  importer  and 
the  manufacturer  now  come  into  the  manure-market  and  ofier 
them  better  and  more  portable  substances  for  enriching  their 
land.  One  of  two  consequences  will  necessarily  follow  from  this. 
Either  the  stablers,  cowfeeders,  and  police-boards^  who  have 
natural  manures  to  sell,  will  be  driven  out  of  the  market,  or  else 
they  must  reduce  the  price  and  improve  the  quality  of  their 
commodity.  They  have  science  and  commercial  enterprise  tp 
compete  with  in  an  open  market,  and  one  or  other  of  thess 
consequences  must  follow.  You  know  how  great  a  reduction  is 
stated  to  have  already  taken  place  in  the  revenue  drawn  Arom  tht 
Edinburgh  police  dung ;  andl  fear  it  will  be  very  difficult  indeed 
to  prevent  mrther  reductions  from  taking  place. 

Some  sanguine  persons  are  hastily  asserting  that  the  time  will 
come  when  all  our  manures,  used  for  every  crop,  will  be  prepared 
in  manufactories  and  bought  by  the  farmer  as  regularly  as  he 
buys  his  tea  and  sugan  This  implies  that  all  natural  manures 
are  to  be  wasted,  and  the  management  of  dung  heaps  to  be  more 
neglected  in  future  times  than  it  has  been  dunng  the  past.  But 
no  such  thing  will  happen.  They  will  be  saved,  husbanded,  and 
improved  in  quality  more  than  they  have  ever  hitherto  been ; 
because  their  value  to  the  land  will  be  more  clearly  and  generally 
seen. 

What  chemistry  will  accomplish  in  regard  to  manures  is  olear 
and  definite. 

1".  It  will  cheapen,  improve  the  quality,  and  increase  the 
quantity  of  the  manure  collected  and  sold  in  towns*  In  some 
places  it  will  drive  it  out  of  the  market  altogether. 

2''.  In  rural  districts  it  will  supply  the  deficiency  of  homcN* 
made  manure,  and  will  provide  what  will  gradually  come  to  be 
considered  a  necessary  and  paying  addition  to  the  other 
manures  hitherto  added  to  the  land. 

Both  of  these  consequences  are  important  in  a  national  point 
of  view — since, 

a  They  will  lessen  the  expense  of  farming  in  the  neigbbour>> 
hood  of  large  towns,  while  they  will  Increase  the  produce'j  and, 
consequently,  the  profit  of  the  farmer. 

h  They  will  inoreafle  the  produce  in  the  rural  districts  also, 
and,  by  this  means,  render  the  art  of  culture  more  profitable  to 
the  country  farmer. 

^'  1  have  used  these  chemical  manures  for  the  last  five  yeare^^ 
•aid  a  farmer  to  me  who  lives  about  ten  miles  from  Duadee^  <«  and  I 
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hare  every  year  sold  L.250  worth  more  produce  in  the  marketo."' 
If  kalf  our  farmers  would  increase  their  produce  in  a  similat 
manner,  do  you  think  we  should  eat  any  more  foreign  ooin  f 
I  must  defer  my  further  remarks  to  a  future  letter. 

Believe  me  yours  very  truly, 

James  F.  W.  JoHNstox. 


SCHEME  FOB  AN  ASSOCIATION  IN  BOXBURGHSHIUB  FOR  THB 
BENEFIT  OF  AGED  HINDS.  In  a  LETTER  addressed  to  his  GaAes 
the  DUKE  of  ROXBURGHE. 

My  Lord  Duke, — There  are  various  reasons  which  induce  tne 
to  address  your  Grace  on  the  pf  esent  occasion.  The  high  station 
which  you  occupy  in  the  county,  fi*om  your  elevated  rank  and 
extensive  possessions ;  your  nearly  constant  residence  amongst  Us ; 
your  youth,  which  is  the  season  for  pure  and  gentle  sympathies  ; 
and  your  general  character  for  benevolence,  which  I  have  never 
heard  impea'ched ;  all  point  you  out  as  the  individual  who  is  the 
most  likely  from  his  disposition,  as  he  is  the  most  able  from  his 
circumstances,  to  foster  any  enlarged  and  liberal  scheme  for  the 
welfiire  of  his  fellow  men.  In  saying  this,  my  Lord,  I  am  aware 
that  I  am  addressing  you  in  something  like  the  language  of 
flattery,  though,  perhaps,  not  in  the  way  in  which  it  is  usual  to 
address  flattery  to  the  great.  But  my  situation  will  take  away 
all  suspicion  from  my  motives.  I  have  never  received  any  benefits 
from  your  Grace,  and,  therefore,  I  owe  you  no  gratitude,  except 
in  8o  far  as  humanity  in  another  deserves  the  thapkfulness  of  all 
who  have  charity  in  their  own  hearts.  Neither  am  I  influenced 
by  that  kind  of  gratefulness  which  lies  in  the  expectation  of 
favours  to  come ;  for  though,  I  trust,  I  am  too  lowly  to  despise 
kindness,  yet  I  am  too  proud  to  use  arts  to  obtain  it,  and  should 
be  sorry  to  think  that  1  received  patronage  without  being  able 
to  render  an  equivalent  service.  It  is  thus  the  language  of  truth 
and  independence  which  I  shall  use  in  the  course  of  the  following 
lett^;  and  I  have  no  fear  of  its  proving  offensive,  because  1 
confide  in  your  Grace^s  manliness. 

The  class  of  men  on  whose  behalf  I  wish  to  excite  your  interest 
is  perhaps  as  highly  distinguished  for  its  peculiar  and  precious 
firtues  as  any  other  within  the  limits  of  civilisation.  All  compe*- 
tent  Judges,  who  are  thoroughly  acquainted  with  the  border 
hind,  are  untiring  in  their  praised  of  his  quiet  industry,  hig 
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remarkable  intelligence,  his  probity,  his  sobriety,  his  cheerfulness 
in  a  prosperity  which  never  passes  the  narrowest  bounds,  and  his 
resignation  under  sufferings  which  are  often  severe  and  endurinff. 
The  nature  of  his  occupation  gives  a  peaceful  turn  to  his  disposi- 
tion, without  rendering  him  timid  or  abject.  The  virtues  of  his 
character,  therefore,  and  the  intelligence  and  sturdiness  of  his 
spirit,  bring  him  into  full  harmony  with  the  free  institutions  of 
his  country,  and  he  is  submissive  to  its  laws,  while  he  is  conscious 
of  his  rights.  Such  men  may,  and  do,  enrich  a  country  by  their 
labour,  or,  if  occasion  offer,  defend  it  by  their  arms ;  but  they  can 
rarely  sink  so  low  as  to  be  burdensome  by  their,  indolence  or 
costly  by  their  crimes.  Test  any  body  of  men  by  the  require- 
ments of  their  station,  and  not  the  highest  and  the  best  of  thorn 
will  shine  in  comparison  with  these. 

The  life  of  the  hind  must  unavoidably  be  one  of  regular  toil ; 
of  constant  and  earnest  striving  against  the  necessities  of  his 
condition.  But  it  is  far  from  my  intention  to  bejspeak  sympathy 
for  him  on  this  score.  His  labours,  in  fact,  are  neither  ungenial 
nor  excessive  ;  and,  besides,  a  life  of  labour  is  that  which  is  natu- 
ral to  our  race.  Since  the  utterance  of  that  law  which  ordains 
"  by  the  sweat  of  thy  face  shalt  thou  eat  bread,"  all  men  have 
been  constrained,  as  a  condition  of  their  existence,  to  pursue 
some  occupation,  profitable  or  unprofitable.  This  law  the  indo* 
lent  man  endeavours  to  avoid,  and  is  miserable  :  the  poor  recog- 
nise it  as  their  natural  bond,  and  are  the  happier  the  more  readir^ 
they  succumb.  The  rich  man  obeys  it,  perhaps  unconsciously, 
while  he  is  engaged  in  the  business  of  legislation,  in  the  study  of 
science  or  of  literature,  in  the  management  of  his  estates,  or  even 
in  the  pursuit  of  those  sports  to  which  he  devotes  himself  often 
with  untiring  diligence  and  unlimited  expenditure.  But  obedience 
to  this  law  has  its  rewards,  as  obedience  to  all  laws  should  have 
reward  with  even  greater  certainty  than  transgression  receives  pun- 
ishment :  and  happy  are  they  who  attain  through  it  that  which  ia 
the  greatest  of  earthly  blessings — without  which  wealth  is  a  bauble 
and  poverty  a  twofold  misery — the  possession  of  a  sound  mind  in  a 
sound  body.  It  would  be  vain  to  ask  for  the  hind  an  exemption 
from  this  our  common  lot,  and  unwise  even  to  desire  an  alteration 
or  a  diminution  of  his  toils.  Let  the  ploughman  with  his  team,  the 
shepherd  with  his  flocks,  the  sower  with  his  stalworth  step  and 
liberal  hand,  still  pursue,  unwearying  in  zeal  and  faithfulness,  their 
useful  occupations,  nor  cease  willingly,  till  age,  gradually  stiffen- 
ing the  sinew  and  retarding  the  step,  shall  finally  release  the 
disabled  veteran  from  his  task.  Then,  having  lived,  as  the  greater 
part  of  these  men  have  always  lived,  without  reproach ;  naving 
fulfilled  to  the  uttermost  the  duties  of  his  condition ;  having  been 
a  faithful  servant,  a  watchful  parent,  a  peaceful  subject,  and  a 
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moiQB  Christian ;  let  him  glide  at  last  into  the  grave  as  into  a 
harbour  of  refuge :  and  let  all  those  who  have  considered  him 
wdl  thus  speak  of  him — that  though  he  may  be  pitied  for  the 
hordBhips  which  have  pressed  sorely  on  the  decline  of  his  exist- 
ence, he  can  never  in  any  wise  bo  despised  as  having  sunk  into 
that  lowest  of  all  human  conditions,  an  old  age  without  honour. 

And  here,  my  Lord,  I  come  to  that  which  is  the  special  object 
of  my  letter.  While  the  hind  is  in  the  vigour  of  his  years,  the 
daily  work  suffices  for  the  daily  life  ;  and  his  scanty  earnings  are 
managed  with  a  degree  of  economy  and  prudence  which  the  rich 
man  may  content  himself  with  admiring  without  pretending  to 
comprehend.  Neither  he  nor  his  children  are  ever  seen  in  rags, 
and  their  dress  on  Sundays  ought  to  be  designated  by  a  stronger 
term  than  respectable ;  while  their  minds  are  not  left  uneducated, 
and  their  countenances  are  usually  ruddy  with  the  hue  of  health. 
Yet  this  vigour  of  body,  cultivation  of  mind,  and  respectability  of 
appearance,  is  maintamed  in  his  family  upon  a  wage  which  can 
rarely  be  estimated  as  amounting  to  thirty  pounds  a-year.  Even 
for  temporary  sickness,  or  for  any  extraordinary  casualty,  he  is 
not  without  some  slight  resources  held  carefully  in  reserve.  But 
the  store  can  never  be  an  ample  one ;  and,  alas !  it  disappears 
ordinarily  altogether  before  the  exigencies  of  protracted  illness 
or  the  feebleness  of  declining  age.  Thus,  when  the  limbs  totter 
and  the  eye  grows  dim,  he  must  want  that  bread  for  which  he 
can  no  longer  labour,  or  seek  it  from  the  stinted  charity  of  a 
Scottish  parish ;  or,  far  better,  from  the  kindness  of  a  sympa- 
thizing neighbour.  To  such  a  man  the  grave  is  indeed  a  harbour 
of  refuge,  m  which  to  seek  shelter  from  the  storms  which  beset 
the  evening  of  life.  His  honesty,  his  enduring  faithfulness,  have 
not  protected  him  from  that  fate  which  should  fall  only  as  a  just 
retribution  on  reckless  improvidence.  Yet  it  is  not  fitting,  my 
Lord,  that  we  should  forget  by  what  inseparable  links  all  classes  of 
society  are  joined  into  one  CTcat  chain  of  being,  and  that  there 
is  no  such  thing,  to  consider  closely,  as  independence  of  man 
to^nsurds  man  ;  and,  so  considering,  let  us  value  the  faithful  ser- 
vant whose  direct  usefulness  has  accomplished  much  for  us,  and 
his  example  still  more ;  and  let  us  cheer  his  fading  prospects  by 
phunng  before  him  the  hope  of  some  better  companion  for  waning 
years  and  strength  than  sordid  poverty. 

But  it  is  painful  to  remark  how  liberal  the  system  of  human 
poHiy,  if  it  can  be  termed  such,  ever  is  in  punishments,  and  how 
chary  in  rewards.  Yet,  if  the  reverse  were  the  case,  there  can 
be  no  doubt  that  virtue  would  be  more  cheaply  and  efiectually 
raomoted,  and  in  a  way  more  creditable  to  the  human  character. 
The  promotion  of  virtue  must  always  be  the  repression. of  vice. 
But  the  contrary  scarcely  holds.    The  repression  of  vice  is  not 
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the  promotion  of  virtue :  It  is  merely  a  negation — ^a  smotbdriii|^  of 
faults  under  fears.  I  have  drawn  a  faithful  pioture,  my  Lord^  of 
the  border  hind.  There  is  not  a  trait  in  it  that  is  borrowed  from 
the  fancy ;  not  a  tint  that  is  other  than  a  pure  reflex  from  nature. 
If,  then,  it  be  a  wise  and  a  prudent  policy  to  win  from  viee  by 
mailiing  out  virtue  for  rewards,  where  shall  we  seek  for  fairer 
examples  of  it  than  among  these  men  i 

It  is,  indeed,  the  noble  privilege  of  the  rich  to  give ;  but  I 
shall  not  now  ask  your  Grace  to  bestow  an  ordinary  alms.  Mere 
casual  charity  could  never  effect  the  permanent  and  difiFusive 
benefits  which  the  occasion  demands.  JSesides,  if  the  act,  as  well 
a^  the  desire,  of  benefiting  a  fellow  creature  be  required  to  con- 
stitute charity,  mere  alms-giving  will  not  always  deserve  this 
appellation.  Alms  may  be  given  so  as  to  steep  poverty  in  deeper 
misery ;  and  benevolence  will  generally  be  better  employed  in 
investigating  the  remote  causes  of  destitution,  so  as  to  understaiidi 
the  nature  of  the  e\dl  it  contends  with,  than  in  the  distributioii  of 
that  rapid,  easy,  and  ostentatious  reUef,  which  is  lavished  without 
discrimination,  and  without  consideration  as  to  its  ultimate  ooi|-<> 
sequences.  Who  can  suppose,  for  an  instant,  that  a  system  of 
bestowing  aid  which  shall  look  to  the  mere  existence  of  poverty 
as  the  sole  foundation  of  claim,  and  shall  inquire  no  farther  intq 
its  causes  or  into  the  character  of  the  claimant,  can  have  iioy 
other  than  a  deeply  demoralizing  effect  upon  our  populatiofi  ? 
Surely  where  vice  and  improvidence  are  held  entitled  to  look 
forward  to  the  same  immunities,  in  the  hour  of  necessity,  as  pru- 
.  dence  and  virtue,  there  can  be  little  regard  to  the  great  principles 
of  justice,  and,  to  wisdom  and  foresight,  none  whatever.  Yet 
true  it  is,  my  Lord,  that  the  sacred  stream  of  charity  flows  buti 
too  frequently  through  tainted  courses,  administering  to  vices 
where  it  should  relieve  only  wants.  Intemperate  and  corrupt 
idleness  demands,  and  almost  forces,  its  supplies  by  importunate 
clamour ;  while  honourable  and  industrious  poverty,  too  busily 
occupied  with  its  struggles  for  existence,  has  not  leisure,  if  it  has 
the  inclination,  to  loiter  at  the  fountain  for  the  uncertain  flowing 
of  its  waters.  Deserving  need  shrinks  from  beseeching  the  bounty 
which  it  cannot  usually  attain  without  exposing  distresses  it  14 
rather  solicitous  to  hide ;  but  the  destitution  of  profligacy  either 
unveils  at  once,  unblushingly,  its  unsightly  miseries,  or  feiffos 
them,  even  where  they  do  not  exist,  by  a  bold  and  specious  lie. 
Thus  the  pure  waters  are  drunk  up  by  a  foul  morass,  whi^h 
changes  into  a  pestilence  that  which  was  intended  for  a  blessing. 

But  it  may  be  said  that  thus  to  investigate  causes  would  b§  ^ 
diflicult  and  a  tedious  process,  and  such  as  ought  to  be  expeoted 
rather  from  the  calm  reflection  and  earnest  perseverance  of  the 
philosopher  than  from  the  ready  eflervescence  of  a  kindly  dispot 
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ntion  having  wealth  at  ita  dispoaal.  If  it  be  so,  it  is  fortunate 
for  my  present  aubject  that  it  requires  to  be  illustrated  by  no  stteh 
abatmee  inquiries.  My  plea  is  now,  not  so  muoh  for  the. relief  of 
poverty,  aa  for  the  reward  of  merit ;  and  I  speak  for.  those  who 
are  restrained  from  speaking  for  themselves  by  the  motives  and 
ciroumstanoes  to  which  I  have  alluded.  I  repeat  that  I  do  not 
intend  to  solicit  an  alms.  To  requite  desert  is  not  charity  but 
justice. 

This  aim  of  justice,  so  pure  and  so  beneficent,  may,  it  appears 
to  me,  be  accomplished  in  a  ^eat  degree  by  the  establishment 
of  an  association  having  for  its  object  the  reward  of  old  and 
faithful  servants,  by  securing  a  certain  annuity  for  life  to  such 
as  had  served  at  least  fifteen  years  under  the  same  master,  and 
had  finally  become  disabled  h*om  old  age  or  infirmity.  The 
necessary  funds  for  this  association  might  be  raised  by  annual 
subscriptions,  of  not  less  than  £\  each,  from  the  proprietors  and 
tenants  of  the  district,  it  being  understood  that  the  servanta  of 
subscribers  only  should  be  eligible  for  the  benefits  of  the  institu- 
tion. To  secure  its  permanence,  it  would  be  desirable  that,  it 
should  be  possessed  of  a  considerable  vested  fund ;  and  I  would 
propose  that  the  whole  income  for  the  first  five  years  should  be 
set  aside  as  a  capital,  at  no  time  and  on  no  account  to  be  infringed 
upon,  but  to  be  secured  in  the  best  way,  and  appropriated  for 
ever  to  the  interests  of  the  association.  Part  of  this  permanent 
capital  might  be  expended  in  the  building  of  such  a  number  of 
cottages  as  should  be  found  requisite  to  accommodate  the  annui- 
tants placed  on  the  fund.  No  member,  who  had  not  been  a 
subscriber  to  the  institution  for  at  least  five  years,  should  be 
held  entitled  to  name  a  servant  as  a  candidate  for  its  benefits. 
Seniority  and  length  of  service  would  naturally  be  recognised  aa 
the  principal  Qualifications ;  but  where  several  claimants  were 

i>roposed,  equal  in  these  respects,  the  decision  would  be  made  by 
ot.  No  one,  however,  should  be  admitted  who  should  be  under 
sixty  years  of  age,  at  which  age,  it  roav  be  remarked,  the 
average  expectation  of  life  will  be  somewtiere  about  thirteen 
years.  The  allowance  to  each  might  be  <f  20  per  annum  to  a 
married  man,  and  <f  15  to  a  single  man,  with  the  cottage,  to 
which  a  small  garden  should  be  attached,  rent-free.  The 
cottages  should  be  built  in  three  different  groups,  of  which  one 
should  be  placed  near  each  of  our  three  principal  townSf  and 
allotted  to  a  proportionate  division  of  the  county ;  and  the  little 
hamlets  thus  formed  may  be  designated  by  some  name  denoting 
their  object,  as,  for  instance,  "  The  Repose.**  These  groups  might 
be  erected  in  succession,  or  simultaneously,  as  the  means  should 
be  obtained ;  and  the  funds  for  each  should  be  raised  apart,  in 
the  division  of  the  county  to  which  it  is  to  be  attaehed,  and 
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should  also  be  managed  separately  from  the  others.  The  effect 
of  this  would  be  to  form  three  distinct  branch  associations ;  but 
these,  for  the  sake  of  greater  dignity  and  stability,  should  be 
included  under  one  general  whole,  and  a  joint  report  of  the 
proceedings  of  all  should  be  published  annually.  Such  appear  to 
me  to  be  the  brief  essentials  of  a  readily  practicable  scheme  for 
a  highly  praiseworthy  object.  It  would  be  easy  for  me  to  enter 
more  minutely  into  details  of  constitution  and  management ;  but 
what  1  have  said  is  sufficient  for  my  purpose,  and  I  know  that 
there  will  be  no  lack  of  men  able  to  direct  the  scheme  with 
success,  should  they  approve  of  its  suggestion. 

It  is  a  true  and  a  pleasing  reflection  that,  in  the  divine 
economy  of  the  world,  the  practice  of  any  of  the  virtues  usually 
brings  with  it  a  two-fold  recompense  :  not  only  a  moral  gratifica- 
tion, which  is  the  most  certain  to  follow,  and  is  not  the  least 
precious,  but  temporal  advantages  also,  which,  if  not  more 
valuable,  are  at  least  more  apparent,  and  can  be  more  exactly 
appreciated.  As  to  the  former,  it  may  be  safely  stated,  that  he 
who  believes  there  is  no  pleasure  in  an  act  of  benevolence  has 
never  performed  one.  For  the  latter,  it  will  suffice  to  remark,  that 
a  reward  bestowed  upon  the  faithfulness  of  the  servant  must  react 
unfailinglpr  upon  the  interests  of  the  master,  because  the  standard 
of  duty  will  be  generally  raised  to  a  still  higer  point  than  fonnerly, 
and  the  ardour  to  attain  it  will  be  more  extensively  diffused.  The 
relations  between  master  and  servant  will  be  thus  more  firmly 
and  permanently  estabUshed,  and  on  purer  and  safer  grounds. 
Over  the  prospects  of  the  hind,  hope  will  throw  a  gleam  of  Ught 
such  as  has  rarely  visited  them  before,  and  its  cheering  effect49 
will  shew  themselves  in  still  more  zealous,  upright,  and  enduring 
labours.  Thus  the  advantages  of  superior  virtue  being  distinctly 
marked,  men  will  be  incited  by  emulation  and  encouraged  by 
example  to  strive  earnestly  to  secure  them ;  and,  in  this  way, 
the  benign  influence,  extending  itself  in  gradually  widening 
circles  and  through  all  classes,  will  imbue  at  last  the  whole 
social  system,  of  which  it  may  be  said  that  the  superstructure 
will  stand  the  more  securely  erect  that  the  basis  has  been 
prudently  consolidated,  and  rendered  proof  against  the  cori'oding 
elements  of  envy  and  discontent.  Woe  to  society,  my  Lord, 
when  its  various  grades  look  more  to  their  points  of  difference 
than  to  their  points  of  union  ! 

If  I  have  formed  a  just  estimate  of  the  value  of  the  scheme 
which  I  now  propose,  it  would  be  insulting  the  judgment  and 
impugning  the  liberality  of  the  landlords  and  tenantry  of  the 
county  to  doubt  either  their  willingness  or  their  ability  to  carry 
it  into  effect.  The  project  is  not  costly ;  for  it  is  not  our  virtues, 
but  our  vices  and  vanities,  that  are  expensive  to  us.    I  compute 
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that  the  number  of  hinds  in  the  county  who  have  passed  the  age 
of  nxty  years  may  be  about  250,  and  of  these  not  many,  under 
the  present  system,  have  served  a  sufficient  period  with  the  same 
master  to  entitle  them  to  be  enrolled  as  claimants  of  the  benefits 
of  the  association.  Under  these  circumstances,  it  appears  tome 
that  an  income  of  ^300  a-year,  which  would  warrant  the  associa- 
tion in  placing  at  least  fifteen  annuitants  on  their  roll,  would  be 
amply  sufficient  for  the  early  purposes  of  the  institution.  Were 
this  income  to  be  levied  on  the  whole  annual  value  of  the  real 
property  in  the  county,  it  would  be  at  the  rate  of  little  more  than  a 
guinea  on  every  thousand  pounds.  Were  the  whole  of  the  landed 
proprietors,  persons  of  independent  fortune,  and  farmers,  to  join  in 
the  subscription,  it  would  be  only  four  shillings  per  annum  from  each 
individual.  At  so  cheap  a  rate  as  this  could  honesty  and  virtue 
be  fostered  and  rewarded,  among  those  whose  poverty  surrounds 
them  with  temptations  which  the  rich  can  never  know.  Bu*,  of 
course,  all  will  not  subscribe.  There  are  some  who  turn  from  a 
eenerous  action  as  from  something  revolting  to  their  nature. 
Others  there  are  who,  without  pretending  to  impugn  the  force  of 
a  single  statement  which  has  been  advanced,  wiU  yet  affect  to 
receive  all  with  cold  mistrust,  chiefly,  it  may  be,  because  the 
scheme  has  not  emanated  at  first  from  their  own  sagacity.  Such 
individuals  are  likely  to  have  malice  to  sneer  in  proportion  to 
their  want  of  liberality  to  approve  and  to  support,  and  may, 
perhaps,  willingly  turn  aside  from  the  plan,  to  carp  at  the  manner 
in  which  it  has  been  advocated  by  its  author.  But  these  persons 
are  beyond  the  limits  of  my  address.  I  do  not  pretend  to  teach 
kindliness  to  the  malevolent,  generosity  to  the  covetous,  or  fore- 
sight to  the  improvident.  My  appeal  is  to  liberality,  where  I 
have  reason  to  confide  in  its  existence — my  aim  is  to  point  out 
an  object  for  its  expenditure,  which  will  no  more  diminish  its 
ultimate  resources  than  the  seed  sown  in  spring  will  lead  to  a 
diminution  of  the  stores  in  autumn.  I  can  scarcely  bring  myself 
to  fear  that  my  appeal  will  be  in  vain. 

And  now,  my  Lord,  having  directed  your  attention  to  these 
things,  I  willingly  withdraw  myself  again  under  that  veil  of 
obscurity  which  belongs  to  my  position,  and  which  few  will  desire 
to  penetrate.  Mortem  vitamque  juxta  sestumo :  quoniam  de 
utraque  siletur.  Still,  from  the  depths  of  that  obscurity,  I  shall 
watch  the  progress  of  the  scheme  which  I  have  suggested ;  happy, 
should  it  be  matured  under  your  auspices,  that  1  have  been  for 
once  instrumental,  however  feebly,  in  conferring  a  benefit  on  a 
deserving  class  of  my  fellow  men,  and  not  unhappy,  should  it  fall 
neglected,  to  retain  the  reflection  that  I  have  at  kast  attempted 
the  pious  duty.  They  are  doubly  blessed  whom  providence  has 
^dowed  with  the  disposition  as  well  as  with  the .  power  to  do 
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good.  To  the  fonnor  I  may  aspiro  along  ynih  your  Grace ;  for 
humanity  ought  to  be  the  common  characteriatic  of  man :  but  to 
the  latter  I  can  profibr  claims  of  the  most  humble  description 
-6niy.  Yet  I  assure  your  Grace  that,  should  you  succeed,  by 
yotir  exertions  and  by  your  influence,  in  rearing  these  little 
6belseas  for  our  veterans  of  peace,  I  shall  envy  you  even  less 
your  ducaJ  possessions  and  dignity  than  the  emotions  with  which 
you  will  look  upon  the  peaceful  roofs  which  you  have  erected  as 
Hr  last  and  well-eamed  shelter  for  honourable  age  when  exhausted 
hf  Hs  toils. 

With  every  confidence  in  your  Grace's  kind  consideration,  I 
have  the  honour  to  be,  &c.  &c. 

A.  A. 
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AU  and  Beer.  By  James  H.  Fsnnbll. — The  Egyptians  are 
sliid  to  have  been  the  inventors  of  ale,  their  soil  producing  an 
abundance  of  com. 

In  Great  Britain,  malt  liquor  was  used  as  early  as  the  fifth 
century,  and  considerable  breweries  existed  in  London  before 
tito  -Norman  Conquest^  supplying  ales  of  different  qualities  and 
degrees  of  itrength.  Ale  is  mentioned  in  the  laws  of  Ina,  King 
of  W  essex.  It  was  the  favourite  drink  of  the  Anglo-Saxons  and 
BaneSj  as  it  was  of  their  ancestors,  the  Germans.  It  very  soon 
found  a  place  at  the  table  of  royalty.  We  are  told  that  it  was 
dne  of  the  liquors  provided  at  a  banquet  in  the  reign  of  Edward 
the  Confessor.  Ohauccr,  who  lived  in  the  reigns  of  Edward 
Third,  Richard  the  Second,  and  Henry  the  Fourth,  has  celebrated 
ihe  Southwark  ale  of  those  days  as  ^^  the  nappy  strong  ale  of 
Southwark.'' 

'  It  is  probable^  however,  that  the  drinking  of  beer  was  not  a 
general  custom  in  England  until  the  reign  of  Henry  the  Seventh, 
m  whose  time  the  breweries,  which  then  stood  on  the  banks  of 
the  Thames,  at  St  Catherine's,  and  distinguished  in  the  map 
given  in  the  "  Civitates  Orbis"  by  the  name  of  beer  houses,  were 
twice  "spoiled"'  by  the  king's  officers,  either  for  sending  too  great 
a  quantity  abroad  unlicensed,  or  for  brewing  it  too  weak  for  home 
consumption.  During  the  whole  reign  of  Elizabeth  the  foreign 
demand  for  English  beer  continued  to  increase,  and  the  liberty  of 
export  was  only  occasionally  checked  by  the  occurrence  pf  scarcity 
or  dearth  at  honde.  What  we  eidl  beer  is  of  later  origiii  than 
ale.    Thue  tingi  the  poet :~ 
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^'  Ale  for  antiqaiftj  may  plead  and  standi 
Before  the  conquest,  oonquerine  in  this  land ; 
Beerej  that  it  vounger  bromer  of  Mr  age^ 
Wat  not  then  6om|  nor  ripe  to  be  her  page.*' 

(The  PhUotopher't  Banqvd,  l&S^) 

.  TiJcen  regularly  and  moderately,  ale  is  nourishing,  wholesoni^, 
And  conducive  to  longevity.  The  epitaph  on  Brawn,  the  famous 
IriisK  beg;gar,  who  died  at  a  great  age  in  Cornwall,  is  a  testimony  in 
favour  of  this  beverage  :-— 

"  Here  Brawn,  the  common  beggari  lies, 

Who  CO  anted  by  his  tale, 
Some  six  score  winters  and  abore — 

Such  virtue  there*s  in  ale. 
Ale  was  his  meat,  his  drink,  his  cloth. 

Ale  did  his  death  repriere  $ 
And  could  he  still  haye  drank  his  ale, 

He  had  been  stiU  alive." 

Ale  IB  hiffhly  extolled  by  Shakespeare  in  his  plays»  In  the 
"  Winter's  Tale""  (act  iv.  scene  2)  he  prompts  Autolyous  to  say, 
"  A  quart  of  ale  is  a  dish  for  a  king ;'"  and  in  his  "  Henry  the  Fifth"' 
(act  lii.  scene  6)the  codstable  of  Finance,  trying  to  account  for  the 
dauntless  bravery  of  the  English,  asks  if  our  ^'  barley  broth,""  as 
iie  is  pleased'  to  call  ale,  can  ^'  decoct"^  our  '^  cold  blood  to  such 
taliant  heat.^'  In  "  Henry  the  Eighth"'  (act  v.  scene  3)  mention  is 
made  of  "ale  and  cakes.'"  Anthony  h  Wood  tells  us  that  when 
Prynne  studied  he  seldom  eat  any  dinner,  but  used  every  three 
hours  to  munch  a  roll  of  bread,  and  refresh  his  exhausted  intellects 
with  ale.  Then  his  "ale  washed  wits""  were  ready  for  duty 
again.  It  was,  no  doubt,  from  its  power  to  cheer  up  the  sinking 
spirits,  that,  in  ancient  times,  it  was  customary  to  present  to 
malefactors,  on  their  way  to  the  gallows  at  St  Giles",  a  great. 
bowl  of  ale,  their  last  draught  in  this  world.  A  similar  custom 
prevailed  at  York,  and  gave  rise  to  the  saying,  that  "  the  saddler 
df  BaWtry  was  hanged  for  leaving  his  Uquor ;""  for  had  he  coude- 
aeended  to  stop  a  while  and  drink  up  tms  last  ofiPerin|c  of  ale,  his 
reprieve,  which  was  then  on  the  road,  would  haveamved  in  time 
to  have  saved  him. 

Such  are  the  great  merits  of  ale,  that  Dr  Westmacott  could 
sot  avoid  making  a  digression  in  praise  of  it  even  in  his  "  Scripture 
Herball,""  (1695.)  "  Our  old  English  ale,'"  says  he,  "  when  without 
those  vile  conunixtures  and  unwholesome  additions  which  some 
use  in  order  to  increase  its  energy  and  for  other  compotating  ends, 
is  a  most  wholesome  connatural  drink.  Beer  (which  only  differs 
from  ale  by  being  well  hopped  for  its  purgation  and  preservation) 
inm  formerly  more  used  by  our  old  English  gentry  and  house- 
keqiei^  than  in  these  days,  being  laid  much  aside,  upon  a  vulgar 

~  etroneoiit  dpinidn  tnat,  beer  hiffh-boiled  with  hops  eauseth 
"  and  gout^  which  was  «i  absurd  mistake ;  for  the  temperate 
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use  of  it  doth  not  so.  He  that  in  his  youn^  days  accustomeih 
himself  to  drink  his  ale,  mixed  or  dashed  with  a  little  beer,  shall 
never  when  he  is  old  have  occasion  to  repent ;  for  beerish  drink 
keeps  the  stomach  clean,  excites  the  appetite,  and  carries  of  ill- 
humours  ;  whereas-  fat,  new,  ropy,  sweet  ale,  (too  often  none  of 
the  clearest,)  dulls  the  appetite,  creates  clams  in  the  viscera,  and 
lodges  too  long.  For  myself,  ye  may  conclude  that  I  am  a  toper 
at  old  beer,  by  my  appearing  such  an  advocate  for  it.'' 

Every  reader  of  romance  knows  that  it  was  the  custom  of  our 
Saxon  ancestors  to  drink  their  ale  out  of  skulls  at  their  feasts. 
Such  were  the  rude  ale-bowls  of  antiquity.  At  Braintree  and 
Booking,  in  Essex,  when  topers  partake  of  a  pot  of  ale,  the 
measure  they  have  it  in  is  a  peg-tankard  divided  mto  three  parts 
or  draughts,  the  first  of  which  is  called  neckunij  the  second  sin/turn^ 
and  the  third  swankum.  For  the  origin  of  bottled  ale,  we  suppose 
we  must  receive  the  quaint  account  given  by  Fuller  in  his 
"  Worthies  of  Lancashire.''  He  relates  that  the  learned  and  pious 
Sir  Henry  Wotton,  having  one  day  left  his  usual  piscatory  com- 
panion, to  wit,  a  bottle  of  ale,  in  the  grass  beside  the  river  Thames, 
he  found  it  some  days  after,  when,  lo  and  behold,  it  was  "  no 
bottle,  but  a  gun,  such  the  sound  at  the  opening  thereof."  This 
anecdote  reminds  us  of  an  Indian  who,  being  at  an  Englishman's 
table  at  Surat,  expressed  his  surprise,  by  loud  exclamations,  on 
seeing  a  vast  quantity  of  froth  ooze  out  of  a  bottle  of  porter  as 
soon  as  the  cork  was  drawn.  Being  asked  what  surprised  him, 
he  replied,  "  I  don't  wonder  at  all  that  the  froth  comes  out  of  the 
bottle  ;  but  how  the  deuce  did  you  ever  contrive  to  squeeze  it  all 
in  r 

For  centuries  past,  la  bonne  Mere  (TAnffleterre  has  been  spoken 
of  in  raptures  by  Frenchmen,  Belgians,  Germans,  and  other  people. 
When  the  Persian  ambassador  and  his  suite  left  England  a  few 
years  since,  many  of  them  shed  tears.  One  of  them,  struck  with 
the  quiet  of  an  Englishman's  life  compared  with  that  of  a  Persian, 
declared  that  he  could  not  desire  a  better  Paradise  than  Chelsea 
Hospital,  where,  for  the  rest  of  his  life,  he  could  wish  to  sit  under 
the  trees,  and  do  nothing  but  drink  as  much  porter  as  he  liked. 
Madame  Malibran,  like  many  other  foreign  artistes  of  both  sexes, 
preferred  bottled  porter  to  any  other  beverage.  Her  favourite 
repast,  at  the  conclusion  of  an  evening's  arduous  performance, 
consisted  of  oysters  and  bottled  porter,  'yclept  stout ;  not  a  very 

f>ernicious  indulgence,  but  her  fondness  for  it  gave  rise  to  a  very 
udicrous  mistake  on  her  part.  Malibran  hearing  the  name  of 
the  Honourable  Craven  Berkeley  announced  in  company,  exclaimed 
with  great  animation,  as  she  seized  his  hand,  '*  Ah,  Mr  Barclay 
and  Perkins,  I  do  owe  you  so  moch !"  The  Berkeley  family 
pronounce  their  name  Barclay — hence  poor  Malibran's  mistake. 
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The  last  time  Madame  Pasta  was  in  England,  a  literary  lady  of 
hi|^  ^Ustinction  asked  her  whether  she  drank  as  much  poiter  as 
usual.  *'^  No,  mia  cara,  prendo  half  and  half  adessa,""  she  replied. 
At  Munich  beer  is  regarded  by  the  king  and  his  people  as  mdis- 
pensable  to  the  health  and  comfort  of  the  entire  community. 
Within  the  last  few  months  that  capital  was  the  scene  of  a  riot 
arising  out  of  popular  indignation  against  the  brewers  for  raising 
the  price  of  beer.  If  a  Bavarian  peasant  is  not  at  work  he  is 
Bare  to  have  a  can  in  his  hand.  Beer  is  to  him  what  it  was  to 
Eoniface — meat,  drink,  sleep,  and  clothing ;  for,  notwithstanding 
this  penchant  for  beer,  no  signs  of  poverty  are  visible  from  one 
end  of  the  Bavarian  dominions  to  the  other.  Charles  Lamb^s 
fondness  for  children  is  still  in  the  recollection  of  his  admiring 
friends. 

Hogarth'^s  print  of  Beer  Street  has  the  following  lines  appended 
toit:— 

"Beer,  happy  produce  of  our  isle, 

Can  sinewy  strength  impart, 
And,  wearied  with  fatigue  and  toil, 

Can  cheer  each  manly  heart. 
Labour  and  art  upheld  by  thee. 

Successfully  advance, 
We  quaff  the  balmy  juice  with  glee. 

And  water  leave  to  France. 
Oenius  of  health !  thy  grateful  tasto 

Rivals  the  cup  of  Jove, 
And  warms  each  English  generous  breast 

With  liberty  and  love.** 

The  celebrated  Professor  Liebig  says  that  wine,  spirits,  and 
beer  are  necessary  principles  for  the  important  process  of  respir- 
ation, and  it  would  seem  that  the  stomachs  of  all  mankind,  tea- 
totollers  included,  will  secrete  these  articles  from  the  food  which 
18  eaten.  We  see  frequently  an  interesting  evidence  of  this  fact 
in  the  case  of  a  horse,  after  a  feed  of  com,  resuming  his  journey 
with  readiness  and  energy,  although  ^uite  knocked  up  and  out  of 
breath  a  few  minutes  before.  The  simple  fact  is,  that  the  horse 
converts  the  com  into  beer,  which  facilitates  his  powers  of  respir- 
ation, and  ^ves  him  fresh  vivacity.  If  any  man  is  resolved  to 
carry  out  total  abstinence  strictly,  he  must  refuse  every  sort  of 
Tegetable  food,  even  bread  itself;  for  all  such  diet  contains  more 
or  less  of  alcohol.  In  the  Geographical  Society's  Journal  (vol.  ii. 
p.  286)  it  is  recorded  that,  during  a  severe  winter  on  the  west 
coast  of  Africa,  the  crew  of  the  jEtna  suffered  so  much  from  scurvy, 
that  the  least  scratch  had  a  tendency  to  become  a  dangerous 
wound*  Captain  Belcher  states  that  ^'fish  diet  was  found  to 
aggravate  tiie  complaint ;  and  it  is  worthy  of  remark  that,  when 
our  sUps  used  to  suffer  so  much  from  scurvy,  stockfish  was  a 
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portion  of  their  allowance.  The  only  thing  which  af^pMred 
materially  to  check  the  disease  was  beer  ma<&  of  the  ^s^n^  6f 
miUt  and  hops ;  and  I  feel  satisfied  that  a  general  isme  of  thii  ^ 
the  coadt  of  Africa  would  be  very  salutary,  and  have  the  effect 
d^pedaUy  of  keeping  up  the  constitutions  of  men  subjected  tb  htevy 
labour  in  boats." 

'Liquid  Manure  Composts.  By  Mr  Geo.\Wm.  Hay,  White- 
rig?,  Melrose. — Much  has  been  said  and  written  on  the  i^ubjeot 
6f  liquid  manure,  and  it  is  one  to  which  we  all  pay  far  too  little 
Attention  ;  for,  in  allowing  it  to  escape  from  out*  cattle-folds  in  Uie 
^rst  instance,  we  lose  the  very  essence  of  our  manuren,  atid,  in 
fk>t  providing  ourselves  tdth  a  tank,  or  other  means  of  retaining 
it  alter  its  escape  from  these,  we  lose  it  altogether. 

In  Number  VII.  of  the  Journal  of  Agriculture  for  January 
1845  there  is  an  article  on  this  head  by  Mr  John  Lawson,  Elgin, 
giving  us  a  method  adopted  by  him  for  the  application  of  the 
surplus  urine  of  his  cattle-folds. 

I  am  at  all  times  amnions  and  ready  to  try,,  not  only  everything 
by  which  there  may  be  no  waste  of  manure,  but  also  any  means  by 
which  I  may  be  enabled  to  add  to  my  stock  of  that  very  valuable 
article ;  but  it  appears  to  me  that  this  method  of  Mr  Lawson's, 
though  it  mav  suit  farmers  in  his  part  of  the  country,  will  not  at 
all  suit  those  in  our  locality,  (western  district  of  Roxburgh,)  where 
the  lime  has  to  be  driven  thirty  miles,  less  or  more,  and  where  the 
price  per  ton  is  15s.  at  the  least ;  and  the  distance  from  any  town 
where  sulphuric  acid  can  be  got  is  thirty-six  miles,  and  the  price 
per  lb.  is  8d.,  besides  carriage.  I  mean  the  best  acid-^for  I  am 
Aware  that  it  can  be  got  cheaper.  Besides,  we  have  no  lime-kilns 
whereon  to  bum  the  earth,  and  consequently  would  require  to 
Construct  one,  which  of  itself  is  a  consideratioh.  Then  there  is 
the  carting  of  the  earth  to  be  burned,  as  well  as  the  after-carting 
to  the  pit  beside  the  tank  where  it  is  to  be  mixed,  all  of  which  things 
it  is  scarcely  possible  to  expect  a  small  farmer  to  do.  There  is  also 
the  raising  of  the  wooden  shed  to  be  added  to  all  this,  which 

?)robably  is  the  most  impracticable  part  of  the  whole.  Far  be  it 
rom  me  to  wish  to  detract,  in  the  smallest  de^ee,  from  the  merit 
due  to  Mr  Lawson  for  recording  the  practical  results  of  his 
experience  in  this  matter,  and  for  his  kindness  in  thus  laying  a 
means  of  supplying  a  great  desideratum  before  his  brother  farmers, 
At  the  same  time  I  am  afraid  that  not  only  is  the  laboui'  of  his 
method  too  great,  but  that  the  cost  will  far  exceed  the  profit, 
(Seeing  that  guano  and  other  mtoures  can  be  had  do  cheap. 
'  Having  taken  it  upoti  me  to  differ  so  far  from  Mr  Lawson  as 
regards  &e  manag^eiit  of  liquid  manure,  yet  agreeiitig  with  him 
Inithe  H(AA  there  i«  for  the  hUibanding  of  all  our  r^Mrarees 
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--^und  that  at  the  very  cheapest  rate— ^I  may  be  allowed  to  give 
my  own  method  of  using  it  for  the  last  two  years. 

t  have  no  oattle-folds^  but  from  the  stable  and  byre,  as  also 
(romthe  court  into  which  the  manure  from  these  is  wheeled,  as  well 
as  from  the  water-closet  in  the  house,  the  Uquid  manure  is  con- 
veyed by  means  of  drains  to  a  large  covered  tank,  from  which  it 
is  pumped  occasionally  into  a  large  barrel,  and  run  out  upon 
grafls-land. 

*  Beside  the  tank  there  is  a  pit  dug,  about  a  foot  or  eighteen* 
inches  deep,  into  which  all  the  ashes  from  the  house  are  put, 
together  with  the  cleatisings  of  the  hen  and  pigeon  houses,  the 
floors  of  which  are  strewed  often  with  sawdust — which' can  he 
obtained  from  sawyers,  or  a  saw^mill,  if  there  is  one  near,  at  a 
llominal  price,  if  any — and  this  is  done  every  week,  or  oftener  if 
needful. 

A  lat^  covered  barrow,  such  as  is  used  by  scavengers  in 
towns,  (it  is  a  square  box  placed  upon  a  wheelbarrow  frame, 
having  a  lid  hinged  in  the  centre,  and  movable  at  pleasure,  to 
allow  of  its  being  etnj^tied  the  more  easily,)  stands  near  the 
kitchen  door,  into  which  the  ashes  as  brought  from  the  grates 
are  put.  This  I  find  by  far  the  cleanest  and  simplest  mode  of 
retaining  them  for  a  time,  as  it  gets  quit  of  the  filthy  ash*pit  so 
generally  seen,  and  saves  the  usual  cartage  required,  besides 
affording  a  ready  means  of  transport  to  the  pit. 

When  the  ashes  and  cleansings  from  the  houses  are  put  into 
the  pit,  they  are  carefully  mixed,  and  well  watered  with  the  liauid 
tnanure  from  the  tank,  either  by  means  of  a  pitcher,  or  piece 
6f  pipe  leading  from  the  pump,  as  answers  best  at  the  time ;  and 
as  a  nresh  supply  of  the  several  materials  is  brought,  they  are  spread 
over  the  top  of  the  last  heap,  and  all  turned  over,  and  well 
watered. 

Besides  these  several  articles,  there  are  two  of  great  value, 
and  which  are  too  much  lost  sight  of — anight  soil  and  blood.  The 
former  of  these  can  be  collected  in  considerable  quantities  about 
a  form,  at  very  little  trouble  and  expense.  I  have  two  houses 
on  the  premises,  having  boxes  which  slip  out  and  in  beneath  the 
Mat ;  these  are  regularly  emptied  into  the  pit  among  the  ashes 
and  turned  over  along  with  them.  From  the  water-closet  in  tho 
house  a  drain  runs  into  a  large  barrel,  sunk  deep  into  the  ground, 
puddled  with  clay  outside,  covered  with  a  flat  stone,  and  well 
eemented  over  with  clay,  and  a  thick  coating  of  gravel  over  all ; 
ihiM  is  opened  once  a-year,  and  the  contents  carried  to  the  pit. 
There  is  a  drain  from  the  upper  part  of  this  barrel  which  allows 
tiie  liquid  part  to  run  off  into  the  tank. 

The  blood,  which  is  used  in  the  same  way,  I  obtain  from  a 
ifamgbt^hOttM  in  the    neighbouring  village;    this,    however, 
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though  it  is  of  much  consequence,  cannot  be  obtained  by  farmers 
generally,  and  should  not  be  taken  into  account. 

In  addition  to  the  above,  I  may  state  that  I  have  a  supply  of 
gas-water  from  a  gas-work  a  few  miles  off — when  the  weather  or 
other  circumstances  prevent  its  being  run  out  upon  the  grass- 
land, the  pit  and  its  contents  receive  the  benefit ;  this  also  must 
not  be  reckoned  upon  in  general  cases. 

As  I  have  touched  upon  gas-water,  I  may  mention  my  method 
of  using  it,  in  case  that  way  be  different  from  what  is  practised 
by  others. 

The  barrel  made  use  of  is  one  holding  120  gallons,  15  gallons 
of  gas-water,  previously  mixed  with  sulphuric  acid,  at  the  rate  of 
4  ounces  to  the  gallon,  is  put  into  the  barrel,  which  is  then  filled 
up  with  water,  making  seven  parts  of  water  to  one  of  gas-water, 
about  the  right  proportion  I  think  ;  this  is  then  run  out  upon  the 
young  grass.  An  acre  of  land  requires  14  of  these  barrels  full, 
making  in  all  210  gallons  of  gas- water,  and  52  lbs.  of  sulphuric 
acid.  The  expense  of  acid  alone  for  this  is  about  8s.  8d.,  not 
taking  into  account  at  all  the  expense  of  gas-water,  nor  the  far 
heavier  one  of  filling  the  barrels  and  carting.  This  process  does 
well  enough  for  experiment,  and  is,  I  must  say,  highfjr  beneficiaJ, 
my  grass  being  a  splendid  crop  when  it  was  cut :  but  it  does  not 
pay,  nor  can  it  be  expected  to  do  so ;  for  unless  the  articles 
made  use  of  be  really  at  hand,  it  cannot  be  profitable  to  make 
such  mixtures,  and  we  had  better,  therefore,  huy  an  article  which 
we  are  sure  will  repay  us. 

With  regard  to  the  mixture  thus  obtained,  the  effects  produced 
by  it  are  felt  not  merely  by  the  crop  to  which  it  is  applied,  but 
by  the  succeeding  ones,  as  in  the  case  of  spring  wheat  this  year 
after  turnips.  It  was  spread,  not  by  the  hand  but  by  a  shovel 
out  of  the  cart,  regularly  over  the  open  drills,  and  these  being 
drilled  up,  Swedish  turnip  seed  was  sown,  and  a  very  heavy  crop 
followed,  superior  to  that  raised  on  well-rotted  stable-yard  manure, 
the  drills  being  contiguous.  On  their  removal,  spring  wheat  was 
sown,  and  after  it  brairded,  and  during  its  growth,  a  great 
difference  was  perceptible,  for  which  we  could  not  account  at  first, 
until  it  was  remembered  that  the  mixture  had  been  sown  on  that 
part  of  the  field.     The  young  grass  is  also  very  good. 

At  present,  although  we  have  used  a  considerable  quantity  for 
the  garden  and  other  purposes,  there  are  about  six  or  eight  cart- 
loads lying  ready  for  use,  and  by  turnip  time  there  will  be  a  good 
deal  more ;  and  if  I,  who  have  so  few  resources  at  hand,  am  able 
to  raise  twelve,  fourteen,  or  even  more  cart-loads,  what  may  not 
be  done  upon  a  farm  of  moderate  size,  where  there  are  several 
cottages,  and  consequently  a  quantity  of  ashes,  &c.,  besides  what 
comes  from  the  farm-house  itself?   A  vast  quantity  of  very  valu- 
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aUe  materials  may  thus  be  easily  colleoted,  at  a  cost  whioh  is 
ndiher  known  nor  felt,  for  there  is  no  actual  outlay,  and  the 
time  taken  in  removing  to  the  pit  and  turning  is  only  an  hour 
or  so  once  a- week. 

I  fear  this  has  been  drawn  out  to  an  unnecessary  length,  but 
should  it  be  the  means  of  inducing  any  reader  of  this  Journal  to 
be  more  saving  than  hitherto  of  his  ashes  and  nightsoil,  as  well 
as  of  the  recent  guano  of  his  hen-house,  I  trust  I  slmll  be  excused. 

Baussingaulfs  Economie  BuraU — Translation  of  that  Work  by 
Mr  Law.^ — To  all  who  feel  an  interest  in  agricultural  chemistry 
— ^and  this  designation,  we  hope,  may  be  regarded  as  including  all 
who  feel  an  interest  in  agriculture — the  name  of  Boussingault  is 
likely  to  have  been,  for  some  time,  familiar.  He  has  long  been 
known  as  a  skilful  chemist,'  dnd  as  having  employed  his  talents 
most  successfully  in  elucidating  many  of  the  obscure  points  in 
practical  husbandry.  He  has  not,  indeed,  presented  himself  to 
the  public  in  the  same  attitude  which  Liebig  has  assumed.  He 
is  not  ambitious  of  being  brilliant,  attractive,  or  eloquent.  He 
is  not  the  champion,  the  paladin  of  the  science.  He  pursues 
his  career  quietly  and  unobtrusively,  but  not,  on  that  account, 
less  usefully.  He  possesses,  in  an  eminent  degree,  that  patient 
and  pains-taking  industry  which  are  so  necessary  in  a  case  of  this 
kind,  and  he  never  fails  to  inspire  us  with  confidence  in  the  result 
of  his  investigations.  We  feel  that  we  are  in  safe  hands.  A 
work,  therefore,  embodying  his  chemical  investigations  into 
subjects  more  or  less  directly  relating  to  agriculture,  must  neces- 
sarily be  of  great  value.  That  such  is  the  character  of  the 
Economie  Burale^  is,  we  believe,  generally  admitted.  It  embraces 
ihost  of  the  subjects  in  which  agriculturists  are  interested,  and 
treats  of  them  in  such  a  manner  as  to  be  highly  instructive,  not 
merely  to  the  scientific  inquirer,  but  to  the  practical  husband- 
man ;  for  M.  Boussingault  is  not  only  a  man  of  the  highest 
scientific  acquirements,  the  friend  and  fellow-labourer  of  such 
men  as  Arago,  Biot,  and  Dumas,  but  he  is  also  an  experienced 
farmer,  and  has  tested  his  theoretical  opinions  by  actual  prac- 
tice. He  has,  therefore,  been  placed  in  the  best  possible  position 
for  engaging  successfully  in  researches  into  the  various  branches 
of  rural  economy. 

An  English  translation  of  the  work,  comprising  the  results  of 
these  researches,  would  obviously  be  of  great  utility  to  the 

*  "  Bund  Economy,  in  its  relations  with  Chemistry,  Physics,  and  Meteorology ;  or. 
An  Application  of  the  Principles  of  Chemistry  and  Physiology  to  the  Details  of  Practi- 
cal Farming.**  By  J.  B.  Boussingault,  Member  of  the  Institute  of  France,  &c. 
Tnuialated,  with  an  Introduction  and  Notes,  by  George  Law,  Agriculturist.  London  : 
U.fiMUiM^]84^  _ 
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Britiah  hu8l>andman,  This  task  ha«  been  undertaken  by  Mr 
Law ;  but  we  regret  to  say  that,  either  from  inoompetenoy  or 
carelessness,  or  both  these  combined,  it  has  been  executed  in 
such  a  manner  that  it  can  only  be  spoken  of  in  terms  of  oondemii!* 
ation.  Indeed  we  allude  to  the  translation  in  question  ohiefly 
for  the  purpose  of  warning  our  readers  against  it.  The  errors 
in  rendering  the  text  are  numerous  and  glaring;  the  most 
important  statements  of  the  author  are  misunderstood  or  per- 
verted, and  liberties  are  taken  with  the  original  which  no  trans- 
lator has  a  right  to  venture  upon.  Professing,  on  the  face  of  it, 
to  be  a  translation  of  the  entire  work,  we  learn,  on  turning  to  the 
editor's  introduction,  that  in  a  very  few  places  he  has  ventured 
slightly  to  condense  the  style  of  the  original,  in  order  to  keep  the 
volume  within  moderate  dimensions ;  and  that,  in  other  instances, 
he  has  made  bold  to  retrench  details,  and  give  the  results  or 
conclusions  only.  Let  us  observe  to  what  extent  this  has  been 
carried,  and  we  shall  select  our  examples  from  a  single  ohapter 
only.  The  third  chapter  of  vol.  i.,  on  the  important  subject  ot 
vinous  fermentation,  extends,  in  the  original,  to  forty  pages  ;  in 
the  translation  it  occupies  nine  pages.  The  paragraph  beginning 
on  page  509  of  the  original,  and  occupying  nearly  two  pages,  is 
entirely  omitted  ;  page  512  is  omitted  ;  pages  5J4  and  515  are 
omitted ;  numy  lengthened  paragraphs  on  wine  are  passed  over ; 
and  the  notice  of  the  Mexican  beverage  named  pulque^  with 
which  the  chapter  closes,  and  which  in  the  original  occupies  two 

¥ig6s  and  a-^half,  is  dismissed  in  the  translation  in  four  sentences, 
his  is  condensing  the  style  and  retrenching  the  details  with  a 
vengeance  I  But  Mr  Law  does  not  merely  condense  and 
retrench — he  likewise  adds,  amplifies,  and  improves  on  his 
author.  The  concluding  part  of  the  following  sentence  printed 
in  italics  has  nothing  corresponding  to  it  in  the  original.  ^^  The 
reappearance  of  the  milk,  however,  is  not  connected  with  the 
coming  in  of  fresh  provender,  but  with  the  return  of  plenty  ;  Ms 
animaci  are  not  only  /ed^  from  having  been  starved^  but  they  are 
more  than  fed ;  they  have  something  to  spare  which  tJmr  economy 
turns  partly  into  milk.'''' — P.  612.  In  a  paraphrase  or  comment- 
ary on  the  original,  such  amplifications  as  this — and  similar 
examples  are  numerous  throughout  the  work — would  be  in  their 
proper  place ;  in  a  professed  translation,  it  is  unnecessary  to  say, 
they  are  unwarrantable. 

In  order  to  justify  the  opinion  we  have  expressed  as  to  the 
inaccuracy  of  the  translation,  in  regard  to  the  mere  rendering  of 
the  words  and  sense,  it  is  necessary  to  oito  a  few  examples  : — 
Trs.,  p.  662,  In  the  lower  ranges  of  the  Cordilleras. — Orig.,  p.  681, 
Dans  les  iMutes  Cordiliferes. — Tr.,  p.  79,  The  milk  (of  the  Houra 
crepitans)  had  been  sent  to  us  in  guadtias,  by  Dr  Ilouliil.'<-«Orig., 
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p.81,Le  lait  uoiiBavait  6t6  envoys  th  Guadua8(i.s,^  from  GhiaduM, 
the  namo  of  a  town,)  par  le  Dooteur  Boulin. — Tr^  p.  8,  Buriad 
branches  acquire  a  fibrous  capillary  0truoture. — Orig«,  p.  15, 
Branches  enfouies  prennent  une  structure  fibreuse,  ckevelue.  The 
conversion  of  French  weights  and  measures  into  corresponding 
English  weights  and  measures  is  very  commonly  erroneous,  in 
some  instances  egvegiously  so,  as  for  example,  at  p.  508,  where 
it  is  said  that  the  loss  of  carbon  amounts  to  12^  lbs.,  when,  as 
in  the  original,  it  is  stated  at  two  kilogrammes,  that  is,  about 
4  lbs.  7  oz.     Other  errors  of  a  similar  kind,  and  equally  import- 
ant, occur  on  the  same  page.     But  it  is*  needless  to  multiply 
examples.     There  is  one  particular  we  must  not  omit  to  men- 
tion, in  which  the  translation  is  remarkable  for  its  fidelity  and 
clone  adherence  to  the  original :  all  the  typographical  errors  in 
the  scientific  names  or  otherwise  are  scrupulously  retained.* 
We  oould  the  more  readily  have  dispensed  with  this,  as  errors 
of  the  press  are  scattered  over  the  pages  of  the  translation  with 
a  profusion  which  we  have  seldom  seen  equalled  in  any  modern 
publication. 

Boussingault^s  first   volume    is   occupied   with   the  physical 

phenomena  of  vegetation,  the  chemical  constitution  of  vegetables, 

^aons  fermentation,  and  soils.     These  subjects  are  treated  of  in 

*  very  comprehensive  manner,  and  much  useful  information  is 

(Communicated  in  a  condensed  form,  by  means  of  carefully  con- 

ftrnoted  tables.     The  second  volume  is  likely  to  prove  of  most 

''^t^rest  to  the  practical  farmer.     Manures  of  various  kinds; 

^'tAtion  of  crops ;  the  feeding  of  animals  belonging  to  a  farm  ; 

^t^^ir  economy;   and,  finally,  considerations  of  a  meteorlogical 

^^tinre  on  the  subjects  discussed.     Had  our  space  permitted,  wo 

^Hould  have  been  happy  to  give  a  few  extracts  from  M.  Bous- 

Ptx^gault^s  work,  to  shew  of  what  valuable  materials  it  is  com- 

P^«ed.     We  are  not,  however,  without  hopes  that  a  translation 

^'ill  yet  be  laid  before  the  farming  interests  of  this  country,  pub- 

^^^lieid  in  a  less  expensive  form,  and  doing  justice  to  the  original. 

Bapt  and  Stone  or  Stubble  Turnip  for  use  in  Autumn. — The 

poTOd  of  the  year  in  which  the  stock-master  perhaps  experiences 

tile  greatest  difficulty  in  maintaining  the  condition  of  his  stock 

*a  ftim  the  early  part  of  September,  when  the  pastures  begin  to 

fail,  to  the  early  part  of  Otoboer,  when  the  turnips  are  begun  to 


Hie  repetition  of  some  of  these  errors  is,  obviously,  the  result  of  ignorance ; 
tkT'*  ^^^^'^  *  degree  of  carelessness  absolutely  indecent  and  disrespectful  towards 
**  public.  For  example,  in  the  body  of  the  work,  (we  mean  of  the  original  work,) 
J?  ^Uccesaive  chapters  are  respectively  numbered  IX.  This  error  is  carefully 
^*^ted  by  a  note  in  the  table  of  contents  at  the  end  of  vol,  ii.  Disregarding 
•ml  ^^ erection,  the  translation,  in  its  tablo  of  contents,  actually  presents  us  with 
^^  ^^Mentiro  ch»pten  No.  IX. 
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be  consumed ;  and  this  difficulty  is  not  so  much  felt  in  the  mere 
inability  to  support  the  condition  required  by  the  stock  during 
the  sunmier,  as  in  the  injury  inflicted  from  the  want  of  sufficient 
food  on  the  constitution  of  the  animal,  by  a  rapid  falling  off  of 
its  condition  in  the  beginning  of  winter ;  for  it  is  a  fact  which 
admits  of  no  doubt,  that,  when  an  animal  loses  condition  in 
autumn,  the  greater  part  of  the  succeeding  winter  passes  away 
before  it  regains  the  point  at  which  it  began  to  fall  off,  whatever 
may  have  been  the  quantity,  and  however  nutritious  the  food  it 
may  have  received. 

Cattle  may  have  plenty  of  fresh  air,  and  abundance  of  exercise 
in  seeking  a  subsistence  upon  bare  pasture,  and  though  these  are 
necessary  means  for  maintaining  good  health,  yet,  when  accom- 

Eanied  with  exposure  of  the  body  to  a  cold  atmosphere,  in  the 
itter  end  of  autumn,  and  with  a  deficiency  of  food  to  generate 
animal  heat  to  counteract  the  effects  of  the  cold,  they  only  aggre- 
vate  the  evil,  by  wearing  the  flesh  off  the  bones.  And  sheep 
may  browse  upon  the  tufts  of  ^ass  left  by  cattle  in  summer, 
and  nibble  the  points  of  the  twigs  of  bushes,  and  thereby  keep 
in  life,  but  the  astringent  property  of  such  food,  immediately 
succeeding  the  effects  produced  by  the  succulent  character  of  pas- 
ture grass,  produces  derangement  of  the  digestive  organs,  which 
renders  sheep  easily  susceptible  of  diseases  incident  to  the  vicis- 
situdes of  weather  and  of  hunger. 

It  is  a  melancholy  sight  to  observe  creatures,  which  are  only 

Erofitable  in  a  high  state  of  condition,  allowed  to  wander  over 
are  fields  in  autumn  in  quest  of  food,  and  thereby  to  eke  out, 
day  by  day,  a  miserable  existence.  It  has  often  excited  our 
wonder,  why  people  will  attempt  to  keep  stock  when  they  know 
they  have  not  the  means  p{  supporting  them  in  condition  from 
birth  to  maturity. 

As  long  as  that  best  of  forage  plants^ — ^the  red  clover — ^afforded 
two  good  cuttings  in  a  season,  the  aftermath  of  the  second  cut- 
ting supplied  as  much  pasturage  as  supported  the  stock  in  good 
condition  to  the  beginning  of  winter,  until,  in  fact,  the  turnips 
were  ready  for  use ;  but  since  the  land  has  evidently  become 
tired  of  growing  red  clover  so  often,  and  a  second  cutting  of  it 
cannot  be  depended  upon  every  season  in  the  latter  part  of 
autumn,  a  period  of  a  month's  duration  then  not  imfrequently 
occurs  in  which  stock  suffer  from  the  pinching  effects  of  hunger. 
Such  an  occurrence  should,  indeed,  never  happen  on  a  well-regu- 
lated farm';  for,  since  dependance  cannot  be  placed  on  clover  every 
year,  a  substitute  should  be  cultivated,  ready  to  be  made  use  of 
whenever  the  clover  is  seen  to  fail ;  and,  fortunately,  there  is 
more  than  one  plant  which  comes  to  perfection  at  the  very  season 
when  a  scarcity  in  clover  is  most  felt. 

One  of  these  autumnal  substitutes  is  the  rape^  and  it  has  the 
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tOO(yiDmodatiiig  property  of  growing  well  in  any  species  of  soil-^ 

whether  clay,  turnip  land,  or  moss.     Raised  in  the  same  manner 

M  immips,  and  at  the  same  time,  it  will  be  ready  for  use  by  the 

beginning  of  September.     No  assurance  of  a  fuU  crop,  however, 

oan  be  expected  but  by  means  of  manure,  and  both  bone-dust 

and  guano  present  ready  means  of  securing  such  a  crop.      The 

rape  imposes  little  trouble  in  cultivation  during  the  summer, 

farther  than  to  scuflBe  the  ground  to  keep  the  weeds  down  at  first, 

and  the  subsequent  rapid  growth  of  the  crop  will  check  the  future 

progress  of  the  weeds.    The  rape  crop  is  not  singled ;  and,  on  that 

account,  the  seed  should  be  sown  much  thinner  than  with  turnips, 

to  allow  the  air  to  pass  between  the  drills,  in  order  to  encourage 

the  developement  of  the  leaves,  which  are  the  useful  part  of  the 

plant  when  cultivated  for  forage. 

Inconvenience  may  be  felt  in  sowing  a  large  breadth  of  rape  at 
once,  and  for  this  reason.  By  the  time  .the  entire  crop  is  nearly 
eaten  down,  the  stems  become  so  strong  as  to  be  troublesome  in 
disposing  of  them,  when  the  land  is  about  to  be  ploughed  for  the 
succeeding  erain  crop.  Large  stems  of  plants  must  either  be 
pulled  up,  which  is  a  laborious  operation  for  even  men  to  perform, 
and  much  more  so  for  women,  and  carried  off  the  land  ;  or  be 
ploughed  down,  and  buried  by  the  furrow-slice,  on  being  placed 
m  the  plough  furrrows  with  the  small  graip. 

The  only  way  of  avoiding  this  inconvenience  is  fortunately  a 
simple^  one,  which  -is,  to  sow  the  entire  space  of  ground  to  be 
occupied  with  rape  at  different  times,  so  that  the  crop  shall 
always  be  found  in  a  young  growing  state,  when  the  stock  which 
subsists  upon  it  arrives  at  it,  and  the  stems  then  being  always 
small  and  succulent,  are  either  eaten  entirely  up,  or  the  stems  are 
easily  buried  with  the  plough. 

It  must  be  borne  in  mind,  however,  that  rape  is  only  suited  for 
the  support  of  sheep  upon  the  land,  and  cannot  conveniently  be 
mown  like  clover  with  the  scythe,  or  pulled  like  turnips  for  cattle. 
It  is  a  fortunate  circumstance,  nevertheless,  that  so  useful  a 
forage  plant  as  rape  can  be  so  easily  raised  for  the  use  of  sheep 
alone,  and  become  available  at  the  very  season  it  is  most  desir- 
able for  that  species  of  stock  to  have  it.  It  has  also  proved 
itself  a  valuable  preparation  for  ewes  about  to  be  put  to  the  tup, 
by  inducing  that  habit  of  body  most  favourable  for  the  conception 
of  twin  lambs. 

Besides  rape,  there  is  a  species  of  turnip,  bearing  the  appella- 
tion of  the  stublle  or  stone  turnip^  which  is  fit  for  use  by  cat  le 
at  the  same  season  that  rape  is  useful  for  sheep. 

We  believe  this  stubble  turnip  to  be  the  ordinary  white  stone 
turnip  of  the  gardens.     It  is  not  large,  being  about  the  size  of  a 
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small  white  globe  turnip,  and  the  largest  specimen  does  not  weigh 
more  than  seven  pounds.     The  stem  and  leaves  are  small. 

Mr  Richard  Makins  of  Shellacres,  in  Northumberland,  was  the 
first  person  we  know  who  cultivated  it*  in  the  field ;  and  he 
informs  us  that  it  may  be  sown  as  late  as  the  1st  of  July, 
and  yet  be  ready  for  use  by  the  1st  September,  that  is,  in  only 
two  months,  though,  of  course,  it  will  continue  to  grow  after  that 
period.  Should  it  be  desired  to  attain  its  full  size  by  the  1st 
September,  it  should  be  sown  earlier  than  July.  Mr  Makins 
sowed  it  as  late  as  the  11th  July  last  year,  and  had  a  good  crop 
of  it  by  September;  but  last  year  was  a  peculiarly  favourable 
one  for  the  growth  of  turnips.  There  would  still  be  time  to 
sow  it  this  season  after  this  notice  of  it  shall  have  reached  our 
readers. 

It  is  apt  to  sport  a  flatness  of  top,  which  is  an  objection 
against  it  as  a  winter  turnip,  but  which  is  one  of  the  characteris- 
tics of  the  garden  stone  turnip. 

It  may  be  easily  raised  with  bone-dust  or  guano,  or  a  mixture 
of  them  with  rape-cake.  Being  a  fast  grower,  it  cannot  be 
expected  to  be  very  firm  in  the  bulb,  though  that  is  both  juicy 
and  sweet. 

It  is  consumed  by  being  led  out  to  the  pasture  fields  to  the 
cattle,  or  upon  the  stubble  immediately  after  harvest.  It  has 
been  so  used  in  England  for  several  years ;  and  hence  may  have 
arisen  its  cognomen  there  of  the  stubble  turnip. 

We  would  remark,  in  conclusion,  that  when  we  possess  the 
rape  for  sheep,  and  the  stubble  turnip  for  cattle,  it  will  be  the 
farmer^s  own  fault  should  his  stock  want  a  suflBiciency  of  food  in 
autumn,  before  the  period  has  arrived  for  hurdlinff  the  sheep  on 
the  land,  or  for  housing  the  cattle  in  the  steading  ior  the  winter. 
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June  1845. 

It  18  an  old  remark,  that  a  late  spring  is  a  favourable  one  for  Scotland.  Vegetation 
18  not  then  tempted  to  stir,  before  its  proper  time,  by  the  alluring'smiles  of  a  deceitful 
February,  and  will  not,  therefore,  be  injured  by  the  rough  and  cold  blasts  of  March, 
or  by  the  withering  blights  of  May,  fanned  across  the  German  ocean  by  an  incessant 
east  wind.  When  vegetation  evinces  no  symptoms  of  life  till  May,  it  is  capable,  after 
80  long  a  repose,  of  maintaining  itself  in  vigour,  even  amidst  adverse  circumstances ; 
and  it  can  then  pursue  a  successful  career  through  the  remainder  of  the  season. 

This  season  has  afforded  a  striking  example  of  a  Ute  and  favourable  spring.  There 
was  little  appearance  of  vegetation  in  the  fields  and  on  the  trees  till  far  in  May,  and 
now,  before  June  is  ended,  it  has  assumed  a  healthful  vigour,  which  bids  £&ir  to 
support  every  species  of  crop  to  maturity.   ) 

The  frequency  of  frost  in  winter,  unattended  with  snow,  rendered  the  soil 
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umsiially  tender  and  friable  under  the  harrow,  when  the  spring  crops  were  sown. 
The  froBt,  tliough  alone,  had  no  injurions  effect  upon  the  young  wheat  and  clover 
phmte  in  winter ;  for  the  small  blanks  observable  among  the  winter  wheat  were 
probably  occasioned  more  by  the  wire-worm  than  the  frost ;  and,  as  to  the  clover 
plant,  we  have  not  had  the  satisfaction  of  observing  such  a  flush  of  it  as  is  ^now  to 
be  seen  In  the  fields  for  several  years  past.  Rain  fell  in  due  course  after  the  seed- 
time, and  promoted  a  full  and  healthy  braird  of  all  the  spring  crops.  It  also  ren- 
dered the  soil  in  the  fittest  state  for  the  planting  of  potatoes,  and  the  consequence 
has  been,  that  that  plant  has  sprung  up  equally  and  strong  everywhere ;  for  we 
have  invariably  observed  that,  when  the  soil  is  in  a  moist  state  at  the  time  the  potato 
Is  pbukted  DO  failure  occurs  in  the  crop. 

The  moist  weather  was  interrupted  by  intervals  of  drought,  in  which  the  friable 
land  earily  got  quit  of  its  weeds,  and  was  prepared  for  the  turnips  in  the  most  excel- 
lent order.  Immediately  thereafter,  the  r^n  again  fell,  and  caused  the  brairding  of 
the  turnip  Eced  in  an  unusually  short  time.  During  the  moist  and  dry  weather, 
the  temperature  was  cold,  accompanied  with  an  east  wind. 

With  a  full  plant  of  clover,  and  dropping  showers,  and  lateness  of  the  season,  the 
hay  crop  will  be  very  abundant ;  and  its  quality  cannot  fail  to  be  fine,  provided  the 
crop  shall  have  been  industriously  handled. 

The  same  state  of  the  weather  has  also  been  favourable  to  the  pnsture  grass. 
Such  of  it  as  was  early  stocked  with  ewes  and  lambs  became  bare  during  the  cold 
weather,  but  since  the  mildness  of  June,  it  has  recovered  itself,  and  is  now  in 
a  very  satisfactory  state.  We  have  no  doubt  the  same  result  will  occur  in  this 
as  in  former  years*  that  whenever  the  weather  becomes  mild,  immediately  after  new 
grass  has  been  eaten  down  pretty  close  in  spring,  the  grass  will  maintain  much  stock 
during  the  summer. 

In  regard  to  the  present  state  of  all  the  crops,  namely,  wheat,  barley,  oats,  beans, 
^t>r^  hay,  grass,  turnips,  and  potatoes,  we  have  much  gratification  in  expressing 
our  opinion  that,  taking  them  relatively  to  one  another,  and  comparatively  with 
other  seasons,  we  do  not  remember  to  have  observed  so  uniformly  a  good  crop,  with 
80  promising  a  result  from  it,  for  many  years  past.  Their  thickness  in  the  ground, 
their  vigour  of  growth,  and  their  colour  at  this  time,  are  all  such  as  the  most  san- 
guine farmer  could  desire. 

This  opinion  applies,  however,  more  correctly  to  Scotland  than  to  England,  as  in 
the  latter  country  the  crops  are  absolutely  later  than  in  the  former,  and,  of  course, 
will  have  shorter  time  to  reach  maturity  in  the  ensuing  autumn.  The  stock,  teo, 
ia  England  will  be  placed  this  summer  in  a  disadvantageous  position  compared  with 
those  of  Scotland.  The  turnips  there  having  failed  last  year,  both  the  feeding  and 
the  store  stock  are  lean.  Feeding  stock  may  return  a  profit  when  even  fed  expen- 
sively on  oil  cake,  but  the  store  stock  ended  the  winter  in  very  low  condition ; 
and,  when  ftumed  out  to  the  scanty  pasture,  in  the  end  of  April,  they  were 
literally  reduced  to  a  state  of  skin  and  bone.  The  greater  part  of  the  summer  will 
elapse  ere  they  can  acquire  a  marketable  condition.  In  Scotland,  on  the  other 
hand,  the  turnips,  and  potatoes  too,  were  so  abundant,  that  they  were  not  entirely 
consumed  until  June,  by  which  time  the  grass  was,  of  course,  capable  of  affording 
the  grazing  stock  a  full  bite,  and  of  pushing  them  forward  early  to  a  high  condi- 
tion. 

The  lambing  season  was  a  Very  favourable  one,  both  in  the  low  cotmtry  and 
amongst  thei  hills,  fewer  casualties  having  happened  to  the  Uimbs  than  for  several 
years  past,  and  they  are  now  very  equal  and  strong. 

Sheep-shearing  is  in  progress  at  present,  and  though  we  cannot  state  the  actual 
resolt,  we  may  anticipate  that  well-fed  stock  should  yield  a  heavy  and  profitable 
fleece ;  and,  for  the  reason  already  noticed,  of  the  want  of  food  in  winter,  we  may 
expect  the  clip  of  wool  in  England  to  be  comparatively  light. 

The  price  of  stock  of  all  kinds,  and  of  butcher-meat,  has  risen  to  an  unprecedented 
p'tcb — the  best  pieces  of  beef  and  mutton  fetching,  even  in  the  wholesale  markets, 
from  6s.  6d.  to  8s.  per  stone  imperial !  Such  prices  have  not  been  realized  for  many 
years.  We  anticipated  as  much  in  the  beginning  of  winter,  and  predicted  high 
profits  to  the  breeders  and  feeders  of  stock  in  Scotland  ;  and,  in  realization  of  those 
predict  ions,  we  have  heard  of  L*9  a-head  bemg  gained  on  small  cattle  for  their 
winter's  keep,  and  of  ordinary  rough  Leicester  hoggs  fetching  3ds.  a-piece. 


36 


FomaaN  mabkeT0# 


Thu  state  of  the  meat  markets  should  shew  to  Scottish  farmers  the  insignifieaDt . 
effect  which  all  their  spare  stock  have  upon  the  prices  of  the  kingdom,  that,  in  fact, 
it  is  the  state  of  England  that  rules  the  destiny  of  the  markets  of  Scotland.  Let 
us  see  in  what  manner  this  is  effected.  The  prospect  of  a  want  of  winter  food  pre- 
venting the  English  dealers  buying  the  usual  number  of  stock  at  the  Falkirk  Trysts 
threw  upon  the  hands  of  the  Scottish  feeders,  last  winter,  more  than  their  usual 
quantity  of  stock ;  and,  notwithstanding  of  this,  such  was  the  excess  in  the  crop  of 
turnips  and  potatoes  lost  year,  that  even  the  extraordinary  number  of  stock  could  no 
more  than  consume  the  crop  during  a  long  feeding  season.  The  quantity  of  fat 
meat  must}  therefore,  have  been  very  great  this  spring  in  the  hands  of  feeders  ia 
Scotland,  and  the  very  tempting  prices  iu  England  must  have  had  the  effect  of  send- 
ing thither  a  much  larger  quantity  than  usual.  Yet  with  all  this  inordinate  supply, 
raised  under  the  most  favourable  circumstances,  the  price  of  meat  is  rather  rising 
than  falling  in  EngUnd;  and  this  state  of  the  market  may  be  expected  to 
continue  during  the  summer,  until  what  the  state  of  the  turnip  crop  next 
winter  is  likely  to  be  shall  be  determined.  The  importation  of  foreign 
cattle  has  hitherto  had  no  sensible  effect  on  the  markets,  and,  indeed,  A\hen  the 
experience  of  this  winter  has  taught  us  the  lesson,  that  the  largest  supply  Scotland 
can  afford  has  not  the  slightest  effect  in  depressing  the  prices,  when  there  is  a  short 
supply  of  fat  stock  in  England,  it  is  highly  improbable  that  any  amout  of  importa- 
tion from  abroad  can  nearly  equal  the  usual  annual  supply  from  Scotland.  The 
present  very  high  prices  are  tempting  the  Hamburgers  to  export  cattle  from  Hoi- 
stein,  as  also  the  Dutch.  We  shall  see  what  quantities  they  can  send  during  the 
course  of  the  season.  It  will  be  a  fact  worth  knowing  to  the  consumers  of  good 
fresh  meat,  if  a  requisite  quantity  can  really  be  obtained  from  those  quarters  in 
seasons  of  scarcity  in  this  country,  such  as  this  happens  to  be. 

The  prices  of  grain  remain  as  stationary  as  when  we  last  remarked  on  the  subject, 
four  months  ago,  the  highest  aggregate  average  price  of  wheat  in  that  time  having 
been  46s.  2d.,  and  the  lowest  45t».  2d.,  making  only  a  difference  of  Is.  a  quarter  in 
the  course  of  four  months,  and  in  a  period  of  the  year,  too,  a  little  before  harvest, 
when  prices  may  have  been  expected  to  have  risen.  Should  the  present  crop  prove 
a  prolific  one — wheh  God  grant  it  may — though  prices  may  f  lil,  and  th.e:e  ia  not 
much  room  for  a  great  fall — the  growers  will  experience  the  gratification  of  having 
plenty  amongst  their  hands  to  dispose  of,  and  the  consumers  the  satisfaction  of 
having  enough  to  eat,  at  a  very  moderate  price ;  and  in  what  better  state  should  a 
people  desure  to  be  ? 
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Thi  MONTHLY  RETURXS,  pMUked  in  term  of  IMk  Geo.  IV.  e.  90,  tkewing  Ae  OHamMfl 
Com,  Oraitk,  Meal,  and  Flour  imported  into  the  United  Kingdom  in  each  Month  ;  die  Qmnl 
upon  which  duties  hare  been  paid  for  home-eoniumption,  during  the  $ame  Month ;  and  we  Qi 
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Month  MHl 

IMPORTKD. 

CBARoiD  wnu  uirrv. 

BEMAINING  IN  WARKROUSI. 

Fiwn 
Countrin. 

Prom  BrltLh 

Total. 

Prom 

Countriei. 

'     Qm.     Uu 
16.567     4 
25.754    5 
6,482    2 
2    7 
1,808    4 
23.813    5 

74,510    3 

Prom  BritUb 
PoMrniott. 

Qv.    Bu 

2,257     4 

29    3 

lOl    6 

r.OTO*   6 

ToUL 

From 
Fofvifm 
Countrie«. 

Prom  Bn- 
tiahPof 
•nsiona. 

Ton 

Prt.8,184V 
Wheat. . 
Barley.  . 
Oats,  .  . 
Itye..  .. 
Pease,    . 
Beans,    . 

'Jbtali, 

Qm.     Bn. 

2.1(»5     5 

2i.M30    2 

IJBW    4 

316*  1 
11.083    2 

~44;C44~ 

4.'?2a    5 
27,807    3 
2.573    4 

1*315*   5 
4.(B1    6 

Qr..    Un. 

1.344    3 

J»    3 

.101    2 

\,(nd'  6 
2[554~6^ 
1.608    2 

8    4 

Qrt.      Un 

:S450    0 

28.608    5 

1,701    6 

i;?05*  7 
11,083    2 

47,100    4 

6.327    7 
27.807    3 
2^i    4 

r.354*    1 
4,651    6 

42,714    5 

Qr«.    Bu. 
18,825    0 
25.V84    0 

6,5R4    0 
2    7 

2.!.78    2 
)^3.8I3    5 

77,087    6 

Qn     Bn 

314,576    4 

8,141    2 

65,0.sl    5 

2    6 

6.312    1 

2,7hG    7 

427,8i>l    1 

02      3 

344/«r 
6.141 

1 
ft.3U 

3,4(»    3 
1.028    4 

8*  4 

4  27.880 

^••r  S.  IM' 

Wheat,  • 
Barley,  . 
Oats,    .. 
Rye.    .. 
Pease, .  . 
Beans,.. 

Totals, 

srtir-.: 

Rye,    .. 
Pease,    . 
Bean>,   . 

Totala, 

13,831    f 
35.211    4 
4,li01     3 

M(«*   2 
2,104    4 

57,487    3 

13.017    6 
7.888    2 
3.704    3 

*444*    5 
5.636    4 

14,860    2 
35.241    4 
4,001    3 

1.4*16  '  6 
2,104    4 

330.SR2    2 
1,136    4 

62.375    3 

7    5 

6,024    2 

5,308    6 

751    3 

ssi.ta 

1,706    6 
"  37    4 

1,037    0 
21    4 

58,524    3 

405.231    6 

311)^    2 

1.645    1 

50,2(i<5    3 

7    5 

4.770    4 

I2.4U    2 

751    3 

4P5.98I 

3683    4 
8.415    2 
1,40G    3 

203*  6 
12,072    I 

3,-21    0 
8.415    2 
1,408    3, 

*209'     6 
12.072    1 

26,063    4 

2,217    7 
35.f5e7    1 
42.443    4 
2!«    6 
2,046    2 
6.018    3 

13.030    2 
7.8S8    2 
3,7y4    3 

44i  *  6 

5,636    4 

767    4 

MM 

't 

4.7a 

12.441 

26,866    0 

2.1»    3 

35,567    1 

42,443    4 

205    6 

2,016    2 

6.018    3 

37    4 

30.601    4 

6,4?5    6 

30,276    2 

30,730    3 

10    2 

I.7»f0    5 

1,*'46    7 

eoToiol 

cwt.  qr.  11 

860  3  26 
8G0  3  16 

iBS  1   16 
12  2    0 

fi07  3  25 

3S0  1  18 
2  2  12 

323  0    2 

21    4 

30,713    0 

St^8.302    1 

707    4 

369.19 

im 

88    4 
1      * 

53    4 

6.479    2 

?»0,276    2 

30,730    3 

10    2 

1.720    5 

1,846    7 

207.595    3 
6.'»1    2 
58,752    6 
2i>4    1 
5.089    7 
16.800    5 

802    4 
•        • 

80,400    3 

cwt.  qr.  P 

064  1  17 
13  2  16 

88    4 

8».48t    7 

&3    4 

80,063    5 

385.662    0 

802    4 

SSMM 

•Vh.  A.  184S 

Hour,    . 
Oatmeal, 

Totals. 

««wt.    qr.  11 

10,533  3  IV 
1  1  11 

cwt     qr.  II 

1],4}I8  1     1 
14  3  2: 

11,513  1    0 

rwt.  qr.  n- 

6.884  1  24 
1  1  11 

6.885  3    7 

cwt.  qr.  II 

7,754  1  12 
1  1  11 

cwt    qr.  lb. 

251.715  2  iH 

J2I  2  l2 

251.840  1    2 

^45.058  1    5 
104  3    \f 

••w».    qr.  1« 
14.252  2  10 
2  2  10 

9780    5 

10.535  0  23 

7.750  2  23 

14.255  0  2A 

mm 

vf  lit.  5.  IMS 

Flour, . . 
Oatmeal, 

Totals, 

l.a>3  3    5 
12  2    9 

257  2  18 
47  3    8 

1,311  1  23 
60  1  17 

"17371*312 

3,050  2    8 
47  3    8 

3,106  1  16 
4,707  1    4 
4,707  1    4 

3.644  3  24 

60  1  17 

3,705  1  11 

11,413  2    9 
22  11 

*"■«• 

1,068  1  U 

305  1  26 

216.063  0  14 

11,410  0  20 

2».fll 

*  r>T.  S,  IM.'> 

Flour,  . . 
Oatmeal, 

Totals, 

Vr\y  R.  IM'. 

Flour, . . 
Oatmeal, 

ToUls, 

84  3  in 
3  1  24 

88  I  1^ 

62    8 
62    8 

01  1  24 
3  1  21 

04320 

5,027  2  22 
2  2  U 

236,830  3    8 
84  1  13 

236;M4T86 

233.653  3    4 
160  2    8 

6.712  2  11 
2  2  U 

«43#i 

5.030  1    6 

6.715  0  SO 

uajm 

1.437  2  Ifi 
76  1   12 

1,301  2    4 
131  8    4 

2,7.'»  0  20 
76  1  12 

2,815  2    4 

138  3  18 

2.830  2    2 

2,067  1  2(> 

5.117  1  18 
2  2  12 

tx.m 

1,514  0    0 

136  3  18 

2.830  2    2 

2,087  1  » 

233.814  1  12 

5,120  0    2 

^ 

PJilCES  of  BUTCHER-MEAT. 


LOXD«iX, 

[Per  Stvtu^flAXh. 


Be«r.     I|  : 


1«45. 
Feh. 
March 
April  ' 

way  \ 


5/8  to  7/9  5/6  to  7/9 

5«      7/»  5/3      7/(1 

5/0      7/9  5/8      7/9 

6/       8/  6/       8/ 


LIVKRPOOL. 
Ptr  StoHt  uf  U  lb. 


Dc«r.  Uuttoo. 


I 

5/6  to  7/3  5/3  to  7/3 
5/5  7/3  5/3  7/6 
5/6  ^/6 , 5/6  7/6 
5/9      7/0 '  5/9      7/0 


MOBPETH. 
Pet  StontqfWXh, 


Ikfit.  Mutton. 


5/6  to  7/3    5/6  to  7/6 

5/rt      7/6 :  5/6      7/6 
5/9      7/1)  I  5/0      7/D 

•  "      8/    I  5,^      8/ 


5/9 


£L 


EDINBURGH. 
PerStonanfUlh. 


BmH  JfttttOQ. 


5/3  to  7/ 
5,.'3      7/ 

5/6      7/^ 


A/9      7/8    5/9 


PRICES  of  English  and  Scotch  WOOL. 
Engliib,  per  14  lb. 


7/3 

JiS. 


GLASGOW. 
PtrStommfHn 


BmC 


5/3  to  7/3 
5/3  i7/n 
5/8  7/0 
5/9      7/» 


4/9  tt 


Merino,            .       .        . 

14/6  to  2,6 

in  grease,        .       • 

.        14/        17/« 

South  Down,    . 

17,18      21/0 

Hair  Bred.         .        .       . 
Leicester  Hog/,        • 
£we  and  llogg, 

.        14/        17 

IP/6      21/1} 

.        13/        16/ 

Locks,      .... 

7/«      lo/tl 

^»nor.         .       . 

.          6,«       8/B 

ECOTCB, 

per  14  lb. 

Ltciester  Hogg, 

!«/« to  21/ 

Ewe  and  Hogg, 

»      •       • 

13/        ll.tl 

Cheviot,  while. 

•       •       • 

12/        14/6 

Uid.  wathitl. 

9/        H/ 

unwashed. 

•       ,       ^ 

7/        10/ 

Moor,  whire, . 

•      , 

0/         H/fS 

Laid,  washed. 

,       ,       , 

«/         V 

luiirtebcd. 

. 

4/«        tV 

89 


THE  REVENUE. 

ABSTRACT  of  the  NeU  Produce  of  the  Revenue  of  Grtai  BrUain,  in  the  Qmr- 
tersand  Yean  ended  on  the  6th  of  April  1844  and  M  of  April  1845— 
Aeming  the  Increase  and  Decrease  on  each  head  thereof 


April.  ^ 


1814. 


1849^ 


JSM* 


1845. 


El^B*|      M    m-     ■ 


iw,* 


A,9^MT  4.40S,50fl 

l,&T),(fll:  l,74d,i(;i; 

141,135^'  145  0^^1 

17I./W  M^jOim. 


4,orja  I 

S73^7«4  i 


ffT.r*i 


IB, IAS,  139,  i»j7ti,7,ll 


e,4':a.ftia 


4^!V4S, 


7is*floa 

3H»7flt; 
51,000 


IA,440,ie$  1fP.7^r7,124 


S5a,14l  I 


I4q^.eTJ  M,30O^  1,3884111!     342.06iJ 
Deduct  l>ecr«jU«,  343,069 

IncrtAic  on  ths  YearJTSw^, 


FIARS  PRICES  of  the  different  COUNTIES  of  SCOTLANDyfor  Crop  and  Year 
1844,  by  the  Imperial  Measure, 


ABERDCENSHIRB. 

Tr:Z  Iniik.qr. 

iVknC,  wUhout  fodder,      . 
■  with  fodder,   .    .    . 

iHlcy.  wtthout  fodder,  .  . 
^— .  vith  fodtler,  .  .  , 
laar  wtthout  fodder,  .  . 
i—  with  fodder,  .... 
llMa,  Potato,  without  fod., 
with  fodder. 


-Cora,  without  fud.. 


87/3 

33/ 

8ft/3 

31/ 

18/3 

84/ 

17)3 


-with  fodder,  23/ 


fate.dutjlndoded,    .    . 

a«  140  Ih.     .    .    . 

AROTLE. 


il,  perl40 Om.  . 
AYR. 


J  White,     .   . 
pB^  and  Bexn*,    . 
-,  per  140  lb. 


BANFF. 


'♦. 


■artey,  withofut  fodder,  .    . 

.»-.    wilb /odder,   .    .    . 

ir.  Fsrrt,  wiUiout  fodder, 

■-  -    .   with  fodder,     . 

.  Sr'sond,  without  fod., 

-  with  fodder. 


49/S 
14/4 

45/« 

ao/8 

89/4 
18/10 
3R/4 
15/8 

89/6 
85/111 
16,14 
3R/.i4 


4S/,1 
^/ 
31/ 

24/ 

2m  ■ 

2V 


>9  F«>talo,  without  fod., 

withlbuder, 

I,  without  fod.,  l^m 

wHh  fodder,  npA 


SS'/B 
14/8 


BERWICK. 


Wheat, 

Barlejr,  Merse.  .  .  . 
«— ^—  L«minennuir, . 
Oato,  Mene,  .... 
—  Lammennuir, 

Pease, 

Oatmeal,  per  14  lb 


BUrE. 


Wheat, 

Barlcj, 

Bear,    . 

Oau,    . 

Peaie,  . 

Beans, 

Oatmeal,  per  140  lb 


CAITHNESS. 

Bear, 19/1 

Oats,  Hopeton,     ....  16/ 

—  Sandy, 17/1 

Angus, 17/1 

Dun, 15/11 

Black. lV/4 

Oatmeal,  per  140  lb  ...  14/5 

CLACKMANNAN. 

Whca^ 4?/5| 

Barley,  Kerse 89/1  f 

Uryfield,    ....  88/lTf 

Oats.  Kcr«e, 80/"- 

Dryfield, 1»/.1 

Pea*  e  and  Beans,  .    .    «   .  SrV4 

Malt, fiO/1] 

Oatmeal,  per  110  lb    .    .    .  15/102 


m 

>/ii 


OMaM«l,pcrl40A 


DUMBARTON. 

Wheat, 45/5 

Barley, 88/9 

Bear, 88/ 

UaU,         81/ 

Pease  and  Beans,      .    .    .  39/10 

Oatfloeal,  per  140  lb  .    .    .  15/8 


DUMFRIES 

Wheat, 48/**' 

Barley, 89/4 

Bear 88/4 

Oats,  Potato, IB/S 

——Common,      ....  18/ 

Pease 33/4     ' 

Beans 36/10 

Malt, 64/ 

Oatmeal,  per  14  lb        .    .  1/42 

EDINBURGH. 

Wheat,  First 43/4 

Second,     :    .    .    .  40/ 

BarUy,  First, 30/ 

-  Second,     ,    •    ,    .  27/fl 

Third,  •    ....  86/ 

Oats,  First 81/8 

.Second,     .    .    •    .    .  19/ 

Pease  and  Beans,  ....  35/8 

Oatmeal,  per  118  lb    .    .    .  I8/9| 

Load,  880  lb. 38/ 

ELGIN  ft  MORAY. 

Wheat, 41/3 

Barley, 88/ 

Oats, 19/81 

Rye 38/«* 

Pease  and  Beans,  ....  S5/n| 

Oatmeal,  per  118  lb    .    •    .  lV/2 


FIFE. 
Wheat,  Wh-te,     ....    40/104 
38/l0| 


Barley, 


Bed, 


87/or 
19/.TJ 


Bear, 

Oars 

Pease  and  Beans,  .    . 

Rye, 

Malt 

Oatmeal,  per  880  lb    . 

FORFAR. 
Wheat,     .......    42/ 

Barley,  • 8'»/J 

Bear, 84,^3 


85/3 

31/10 
86/1 U 
4.H/94 
89/114 


FORFAR  (Continued.) 

Imn.  qr. 

Oats,  Potato 19/10 

■  Ck>minon,      ....    1^/7 

Pease  and  Beans,  ....    Sl/6 

Rye,     .    • »4/2 

Oatmeal,  per  1101b.  .    .    .    14/8 

HADDINGTON. 

Wheat,  First, 49/9 

.      I  Second 40/5^ 

Ihird,      ....  44/:i4 

Uarlcy,  First, 34/^j 

— ^—  Second,    ....  P2/7i 

Third,      ....  29/'71 

Oate,  First 2'/<I 

S«oij(i 2^/1  i 

Tliir,! 81/0} 

Please  aiid,lle.tn%  First,  .    . 

Second,   . 

Third,     . 

INVERNESS. 

Wheat.  wiEhout  fodder,     .  49/a 

wlthfdddcr,     .    .     .  49/fl 

Barley p  wLthoui  fodderp  .    .  8(1/9 

wHtifuliItt,    .    .    .  32/ 

Bear «l>/a 

.— ^  with  fodder,  .  .  .  81/ 
Oats,  potato,  without  (bdder,  19/8 
with  fodder,      .    .    .  2\'/ 

■  Common,      .... 

_— wuhfoddiT,    . 

—^  Black, 

Oatmeal,  per  112  lb     .    .    .    13/2 

KINCARDINE. 

Wheat,  wittioiit  fLH'aer,      ,  ll/4| 
_    TFitii  ftxlilpr,        ..&"/« 

J]arlc>7p  witlK>ut  Joddcr,  .    .  2.'i/U| 

with  foddt^T,       .    .  8*/1I 

Bear,  wUhMtr  fodder^     .    .  23/10 J 

With  loddpr,       ...  31/ 

Oats,  Potato,  without  fod.  19/B 

v.inH?w!i:lcT,  27/6 

>^  h I  I-,  11  jtht>iit  ffld.,  It^/SI 

^  with  fnddcr,  2fi/B 

Pease,  without  fodder,    .    .  29/4 

■  ■      with  fodder,     .    .    .  S8/R 
Beans,  without  lodder.   .    .  S(i/10 
■.I           with  fudder,    ...  41/ 
Oatmeal,  per  140  lb    .    .    .  14/0{ 

KINROSS. 

Wheat .%/! 

Parley,  Ftr*^      .    *    .    .    .    28/rt 

* !?ccondj  .....    25/8 

Bear,  tint, 

— —  Second, 

OfltFp  WhUi?,  Flnt,    .    .    .    19/10 
^ , Second,      .     .     17/10 

BSrcJ(,  ¥m%^     .    .    . 

-  Seeoisd, .    .    . 
Peaiw,  and  Ucaiis,       ...  20/ 
TUflH.      .             *        ...  66/ 
Oatnu^al  per  280  m     .    .    .  29/7) 

KIRKCUDBRIGHT. 

"Wbffat, 46/ 

Barley 30/4 

OatK  f  otato,  DTid  Hop,      .    18/B 

-^—  Comitnon 17/2 

UatfitcHl,  pet  U  Ih       ...    1/4| 


FIAB  PRIGEfil. 


LANARK. 

Im'-.'q 

Wheat,  First 46/44 

Barley,  Fust, W/k} 

.—  Second,      ....  28/2 

Bear,  First 2fi/84 

—  Second, 20/8 

Oats,  Firit, V.y\ 

Second 17/8 

Pease 31/8 

Brans, !«V6 

Malt 574 

Oatmeal,  per  140  ft    .    .    .  1/:  \ 


ARCHBISHOPRIC  OF 
GLASGOW. 

Barley,       

Oats 

Malt 

Oatmeal,  per  1101b    •    .    . 

LINLITHGOW. 

Wheat, 42/5 

Bailey,      2JV2 

Oats, lH/8 

Poase, 35/* 

Blalt, fO/10 

Oatmeal,  ptr  112  n»8.       .    .  12/'3| 
140  lbs.      .    .  15/3 


NAIRN. 

Wheat, 

Barley,  without  fhdder, 

with  fodder.   .    .  . 

Oats,  without  fodder,      •  . 

■  with  fudder,       .    .  , 

Oatmeal,  per  112  lb    .    .  . 

ORKNEY. 
Fear,  per  336  th.    .    .    .    . 
Malt,  140  lb  without  duty,  . 

——  with  duty, 

Otameal,  per  110  ft     .    .    , 


42/t5 

.    27/ 

3?/ 

2(1/8 

11/fl 


14/ 
15/7 
2V10 
11/4 


PEEBLES. 

Wheat,  Fhrst, 

■  Second,    .    .    .    . 

Third,      .    .    .    . 

Barley,  First, 

—  Second,      .    .    .    . 

Third,       .    .    .    . 

OaU,  First 

-^^  Second, 

Third, 

Pease,  First 

■  Second,  

—  Third, 

Oatmeal,  Fir«t,  per  140  ft  . 
— — —    Second 

Third,    .    .    .    . 

PERTHSHIRE. 
Wheat,  First.  .... 
— —  Second,  .  .  • 
Barley,  First,      .... 

■  .  Second,      •    •  . 

OaU,  First 

'  i       Second,     .... 


41,^4 
4?,«} 
41 T 
23/44 

vfi 

19 'U 
18/2 

l(?/9; 

as /I 

XJ/1 

i.yn; 

14/9] 
14/4: 


Oiitmc-al,  per  Uu  ft 


43/7 

3«/l 

27/ 

21/3 

19/ 

lfi/2 

30/2 

81/ 

14/3 


.  29/d 

.  27/71 

.  26/51 

.  21/5} 


2«»A 
19/1 
42/ 
3&/3 


.*  15/4 
.    15 /2| 


RENFREW. 

Ima.V. 
Wheat,  First, 44y«4 

Second 44/1^ 

Barley,  First, 29/5 

Second,     .  '•''^ 

Bear,  First,  .    .    . 

.  Second,     .    . 

Oats,  Fir>t,    .     .    . 

■■  Srcond,    .    . 

Beans,  First,      .    < 

■  Second, 
Oatmeal,  per  140  ft 

■  tkcond,   .    . 

ROSS  AND  CROMARTY. 

Wheat,  Fir»t, 40/1 

Second     .....  S5/rt 

Barley, 96/41 

Bear, 82/ 

Oats,  First,   , l^/H 

~-» Second, ^iji 

Prase  and  Beans,       ...  81/ 

Oatmeal,  per  no  ft    .    .    .  14;2 

ROXBURGH. 
Wheat 4SA1A 


Barley, 

OaU 

Pease 

Beans 

Oatmeal,  per  140  ft 


19A 
33/- 


14/« 


SELKIRK. 

Wheat,  ....  41/5 

Barley 2^ 

OaU,  Potato, 19/ 

Common,      ,    .    .    ,  \tl9 

Pease  and  Beans,  .    .    ,    .  34/3 

Oatmeal,  per  2^  ft        .    .  ^ 


STIRLINO. 

Wheat 

Barley.  Kerso,        .    .    . 

Dryfield,  .    .    . 

OaU,  Kerse,      .    .    .    . 

DryBeid,        .    .    . 

Muirland,     .    .    . 

Ftait:  J...a  i!^„i.s,    ,     .     . 

MaU,  .    .    . 

OitmeaUper  ntift 


SUTHERLAND. 

Wheat,      

Barley 

Bear 

OaU,  Potato, 

— —  Common,    •    .    .    •    • 
Pease,        ........ 

Rye 

Oatmeal,  per  140  ft        .    • 

WIGTON. 

Wheat, 

Barley 

Bear,         

Oats,  Potato,  .... 

-^—  Common,      .    .    .    . 

Malt. 

Pease, 

Beans, 

Rye,      ,    . 

Oaimeal,  per  S80  ft    .    .    . 


V&lk 

&i^ 

14/MI 


4.1/1 

S9/1d 
91/4 

18/4 
16/S 

«M 

9^ 
S3/» 


We  may  inform  our  English  refiEter*,  tJiat  Flar  Frkft  are  the  average  prices  of  grain,  as  asccrtaiiMd  fvfli] 
year  bv  the  verdict  of  Juries  in  evciy  fonuty  ci  ^ccitlnnd.  lliese  Juries  are  summoned  in  spring,  and  aacertliai 
from  the  evidence  produced  totlieni,thQ  Mcrofiqe  f^rtcei  of  the  preceding  crnix  By  these  prices.  renU  p^)M 
n  grain,  and  similar  contracU.  .ire  |!i;i!i{?Tal>)  dctirtDtncd ;  but  the  main  object  is  to  eouvert  Into motMy  tkl 
tipeuds  (for  the  most  part  dxeU  at  a  trcrtoin  liuauytjr  of  gtain)  of  the  Scottish  Clergy, 
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ON  THE  SOUBCE  OF  THE  CAKBON  AND  NITROGEN  IN  PLANTS, 
AS  DERIVED  FROM  THE  SOIL. 

By  P,  F.  H.  Frombbro,  First  ABsistant  in  the  Laboratory  of  the 
Agrieultural  Chemistry  Association  of  Scotland. 

HxYiNa  lately  seen  the  results  and  opinions  on  the  action  of 
hmniui  and  the  ori^n  of  ammonia  in  the  soil,  which  have  been 
obtained  and  stated  hy  my  friend  and  teacher,  the  celebrated 
chemist  and  physiologist,  Professor  Mulder  of  Utrecht,  called  in 

3ue8tion  in  a  recent  periodical,  (the  Agricultural  Magazinej 
Lpril,  1845,)  and  supposing  that  some  to  whom  Mulder^s  name 
and  book  {the  Chemistry  of  Vegetable  and  Animal  Physiology)  are 
not  so  well  known  as  they  ought  to  be,  may  be  persuaded  by 
these  remarks  that  Mulder  is  not  worthy  of  entire  credit,  I  have 
thought  it  my  duty,  not  only  as  Mulder^s  pupil  and  translator,  but 
also  for  the  sake  of  true  science,  to  make  a  few  observations, 
with  the  view  of  fairly  representing  his  experiments,  as  contained 
in  his  memoir,  entitled,  ^^  On  the  Condensation  of  the  Nitrogen 
of  the  Atmosphere  in  the  Soil,  and  on  the  Nutritive  Properties  of 
the  Organic  (Constituents  of  the  Soil  for  Plants.^ 

The  opinions  of  Mulder  which  have  been  impugned  are, 

1^,  That  the  several  organic  constituents  of  the  soil,  namely,  the 
humic,  ulmic,  geic,  crenic,  and  apocrenic  acids,  after  being  com- 
bined withanunonia,  are,  as  such,  taken  up  by  the  roots  and  assimi- 
lated by  plants,  on  the  ground  that  the  compounds  which  these 
acids  form  with  ammonia  are  so  very  readily  soluble  in  water,  and 
because  these  several  acids  possess  polybasic  properties,  by  which 
they  are  enabled  to  form  combinations  with  potash  or  soda, 
ammonia,  lime,  magnesia,  and  oxide  of  iron,  in  which  several  of 
these  bases  are  present  at  one  and  the  same  time. 

2d^  That  ammonia  is  formed  in  the  soil  by  the  combina- 
tion of  the  nitrogen  of  the  atmosphere  with  hydrogen  in  the 
nascent  state,  as  liberated  during  the  decay  of  vegetable  and 
animal  substances  in  the  soil. 

These  opinions  Mulder  has,  I  think  very  fairly,  derived  from  a 
number  of  experiments  of  great  value  and  originality. 

The  objections  stated  in  the  periodical  above  alluded  to  are,  that 
these  experiments  were  partly  unfair  and  in  part  were  wrongly 
interpreted,  and  that  Mulder^s  opinion  in  regard  to  humus  is 
incorrect,  inasmuch  as  the  excretions  from  diseased  elms  consist  of 
humns,  it  being,  according  to  Liebig,  absurd  to  suppose  that  a 
diseaaed  plant  could  form  the  substance  to  which  its  health  and 
Tigoar  are  to  be  ascribed ;  and,  further,  because  charcoal  has  been 
diflooveredto  increase  the  growth  and  heighten  the  colour  of  plants. 
Seveial  other  arguments  are  also  adduced,  which,  however,  like 

JOUBNAIn-— OCTOBKB  184^  D 
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those  advanced  for  Liebiff^s  theory  concerning  the  origin  of 
ammonia  in  the  soil,  I  shall  here  pass  unnotided,  as  being  aSnost 
entirely  speculative.  The  only  ond  which  deserves  more  attention, 
and  which  I  shall  fifterwards  }iave  Qccasion  tp  ^ effor  to,  is  that 
which  refers  to  thp  inert  or  indififerent  properties  of  nitrojgen,  from 
which  a  direct  union  with  hydrogen  would  appear  to  be  im- 
possible. 

It  wiU,  therefore,  be  my  first  object  to  shew  that  Mulder^fi  ^B^nr 
ments  are  neither  uqfair  nor  their  results  ipcorrecily  int^pre^e^* 

I.  Of  his  experiments  upon  humic  acid  I  may  be  permitted  here 
to  give  a  full  account,  which  has  not  been  done  in  aigr  o\h!^T  than 
the  original  language.  I  may  mention,  beforelu^nd,  that  I  had 
an  opportunity  of  personally  inspecting  the  progress  of  the 
experiments  to  which  I  shall  refer, 

Mulder  selected  an  apartment  perfectly  free  fron;i  exhalations. 
In  it  he  placed,  close  to  one  another,  several  dass  vessels  of  equal 
9ize.  These  vessels  were  divided  into  sets,  (each  set  being  com- 
posed of  five  vessels,)  and  contained  different  substances,  as 
mentioned  below.  In  each  set  he  placed  the  seeds  of  five  dif- 
ferent plants,  namely,  a,  brown  bean^;  J,  white  heaps;  <?,  ^rden 
peas ;  d,  barley ;  ^,  oats.  They  were  kept  pioist  with  distilled 
water.  The  experiments  continued  from  the  16th  of  May  tiU  the 
16th  of  June  1843,  and  the  results  were  as  follows  : — 

Bgi^ults. 

Very  imperfeo^the  plants  were  scaroeljf 

four  indieslong,  and  almost  aU  withered 

a  Did    not    grow— 6   "very    weakly— 0 

tolerably  well— d  very  iinper||ct^--4 

a  little  (etter. 
a  imperifectly— -6  tolerably  well — c  very 

well— ii  not  at  all— «  rcory  w^ 
a,  6,  e,  ^d  d,  did  not  gr^if— «    v«ix 

weakly. 
None  of  the  seeds  grew  ? 

a  Very  liixariantly*-6  not  at  all-rC  'mwn^ 
fectlv — d  nojb  at  all — e  tolera))^  w^ , 
Only  a  grew'up^  thou^  weakty. 


Components. 
Sbt  I .  Containing  coarse  sane 

ly  washed  with  dntilled  water. 
#•   2.  Qoane  sand,  mixed  with  one  per 

cent,  of  wood  ashes. 

«.  3.  Coarse  sand,  ashes,  and  nlmic 
add  from  sngar. 

«.  4.  Coarse  sand,  a«hes,  and  ap^re- 
nate  of  ammonia. 

«.  5.  Sand,  ashes,  and  humate  of  am- 
monia from  garden  mould. 

^  6.  Sand,  ashes,  and  humie  acid  from 
garden  mould. 

^  7.  Saud,  ashes,  and  aqueous  extract 
of  humus,  i/js,  mould  boQed  out 
with  water,  and  the  solution 
concentrateid  by  evaporation. 

«»  8.  Sand,  ashe^  and  ulmate  of  an^- 
monia  from  sugar. 

^  9.  Sand,  ashes,  ^d  humate  of  am- 
monia from  peat. 

•.10.  A  quantity  of  common  soiL 

*  II.  A  naixture  of  charcoal,  first  heat- 
^  tQ  redpess,  and  then  cooled  in 
a  olQ9s4Te8Q9l,  with  wood  aabea. 


0,  6y  c.  and  $  most  beantifoHy— <l   im- 
perfectly. ■  / 
Oy  I,  CL  and  4  equally  beanttfqW.rf  not 

Exa^ly  the  same  results  as  ip,  Kq.  9. 
AH  succeeded,  l^ut  were  fkr  bUBrioir  ^ 

the  pUmts  giownbi  ths  three  kutt  es^ 

periment% 


From  thesd  accurately  conducted  experiments  Mulder  dntw* 
Ihe  foqawiii^  QWidiuiQnft  >« 


.  CABBpN  AND  NITBOOSN  X^  SX4«T&,  iS 

1.  Tlifti  ]^iu-w9»ter  and  atmosph^nQ  air  are  iQsufficiQnt  tq 
anpport  the  life  of  plants. 

2.  That  rain-water,  wood-ashes,  and  air,  are  equally  insuf? 
fident. 

3.  That  the  aqueous  extract  of  humus  contains  too  small  a 
proportion  of  organic  matter,  to  afford  to  plants  all  that  they 
require. 

4.  That  ulmic  acid  from  sugar,  though  devoid  of  nitrogen,  is 
really  advantageous  to  the  growth  of  plants. 

6.  That  humic  acid  from  garden  mould  is  very  useful  in  vege- 
tation. 

6.  That  huraate  of  ammonia,  from  peat,  is  advantageous  to  the 
growth  of  plants. 

7.  That  charcoal  and  ashes  are  inferior  to  arable  soil,  or  to 
the  substances  mentioned  in  5  and  6. 

I  maj  remark  that  the  same  substances  often  acted  differently 
upon  different  plants,  as  might  have  been  anticipated  ;  and  tlus 
is  possibly  one  of  the  reasons  why  different  experimenters  have 
obtained  different  results  and  have  come  to  different  conclusions. 

But  what  I  would  now  more  especially  allude  to  is  the  asser- 
tion that,  in  the  experiments  (8  and  9)  in  which  humate  and 
ulmate  of  ammonia  were  used,  the  plants  grew  so  well,  on  account 
of  the  ammonia^  and  that  the  experiments  conducted  with  sand 
and  ashes  were  not  fair,  inasmuch  as  this  was  not  a  fair  con- 
dition for  plants  to  grow  in. 

Now,  I  would  ask,  if  the  plants  grew  there  on  account  of  the 
ammonia,  why  Nos.  4  and  5  failed,  and  why  No.  10,  though  tbQ 
materials  contained  very  little  ammonia,  succeeded  very  well  I 
I  will  not  advert  to  the  imperfect  success  of  No.  11,  which, 
according  to  Liebig^s  theory,  ought  to  have  succeeded  best ;  but, 
confining  ourselves  to  Nos.  4,  5,  and  10,  I  would  ask  if  a  rule 
inadequate  to  explain  every  case  ought  to  be  considered  as 
certain,  or  rather  if  a  theory  which  explains  certain  results,  but 
leaves  other  results,  obtained  under  analogous  circumstances, 
unexplained,  is  deserving  of  the  support  of  the  unprejudiced  i  It 
may  perhaps  be  said  that  the  apocronic  acid  and  the  humio  acid 
from  mould  differed  so  much  from  ulmic  acid  obtained  from 
sugar  and  humic  acid  from  peat  that  they  entirely  prevented  the 
action  of  the  ammonia  with  which  they  were  combmed.  But  thia 
objection  possesses  very  little  weight,  and,  as  I  know  of  no  other 
which  could  be  advanced,  I  slum  proceed  with  the  considera- 
tion of  another  and  more  important  objection,  namely,  the  alleged 
unfair  condition  in  which  plants  are  placed  when  grown  in  sa^id^ 
ashes,  and  water. 

As  to  th]/s^  I  would  ask — ^if  plants  require  nothing  but  carbonic 
mij  water,  and  ammpnia,  (all  of  which  tlk^s  ouglMf  to  ^ve 
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obtained  from  the  air,)  and  a  few  inorganic  compounds,  which, 
as  is  proved  by  the  experiments  of  Wiegmann  and  Polstorff,  are 
gradually  dissolved  from  the  sand,  through  the  protracted  action  of 
the  atmosphere,  but  which  were  in  this  case  previously  supplied  by 
the  wood-ashes — if,  I  say,  plants  require  nothing  else,  why  was  the 
sand,  &c.,  an  unfair  condition  for  the  plants  to  grow  in  ?  All  that 
the  roots  require — ^moisture,  darkness,  a  certain  degree  of  heat, 
and  the  access  of  atmospheric  air — was  here  present,  and,  never- 
theless, this  is  called  an  unfair  condition.  I  am  unwilling  to  call 
this  assertion  a  pretext  for  avoiding  explanation  or  discussion 
on  account  of  a  conviction  of  the  weakness  of  the  principles 
advocated. 

It  is  easy  enough  to  maintain  a  theory,  if  we  are  allowed  to 
bring  it  into  operation  in  the  manner  most  suitable  to  the 
theory  itself,  but  both  impartiality  and  respect  for  the  opposite 
theory  induced  Mulder,  to  prevent,  as  much  as  possible,  the 
plants  from  obtaining  their  organic  food  from  any  other  source 
than  the  atmosphere ;  hence,  if  this  experiment  had  succeeded 
it  would  have  been  a  most  brilliant  proof  of  the  truth  of  Liebig^'s 
theory  ;  but,  had  the  plants  been  placed  in  a  so-called  fair  con- 
dition, by  which,  I  presume,  is  meant  certain  admixtures  of 
organic  matter,  the  experiment,  however  successful,  could  not 
have  been  considered  by  an  impartial  judge  as  any  proof  what- 
ever of  the  correctness  of  his  principles. 

I  shall  for  a  moment  advert  to  what  Liebig  calls  absurd — ^the 
formation  by  a  diseased  plant  of  a  substance  to  which  its  health 
and  vigour  are  to  be  ascribed.  I  would  beg  to  place  the  question 
in  a  somewhat  different  light.  Is  it  not  very  natural  and  obvious 
that  a  product  of  a  plant,  when  no  longer  under  the  influence  of 
vital  action,  and  hence  in  a  state  of  putrefaction,  should  first  be 
converted  into  those  substances  which,  in  the  growth  of  plants, 
constitute  the  transition  to  a  perfect  organization!  If  the 
question  regarded  some  special  substance,  gum  or  resin  for 
instance,  excreted  in  consequence  of  a  peculiar  direction  of  vital 
action  in  healthy  plants,  it  would  be  absurd  to  assume  that  these 
excretions,  as  such^  were  proper  food  for  the  plant ;  but  humus 
is  a  general  product  into  which  all  putrefying  organic  bodies  are 
converted,  and  can,  therefore,  by  no  means  be  termed  an  excre- 
tion. The  product  of  the  diseased  elm  in  question  was  evidently 
no  longer  under  any  influence  of  the  vital  action  when  it  was 
converted  into  humus,  and  hence  a  diflerence  should  be  made 
between  the  immediate  and  peculiar  product  of  a  certain  disease 
and  the  secondary  state  of  humus  mto  which  this  product  is 
subsequently  changed. 

The  well-known  fertilizing  action  of  charcoal  requires,  indeed, 
no  other  explanation  than  its  characteristic  property  of  con- 
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denmng  gases,  through  which,  a  large  quantity  of  atmospheric 
air  being  condensed  within  a  small  space,  and  in  a  condition  as 
yet  unknown,  a  far  lar^r  proportion  of  oxygen  and  nitrogen  is 
afibrded  to  the  putrefymg  matter,  as  I  shall  afterwards  have  an 
opportunity,  of  explaining:  hence,  therefore,  it  has  no  direct 
relation  to  the  production  of  carbon  in  plants. 

I  think  it  proper  to  advert  here  to  some  opinions  of  Professor 
Johnston  upon  this  point,  *  which  tend  to  shew  that  this  distin- 
guished writer  agrees  completely  with  Mulder^s  views.  He  says 
Uiat  experiments  have  proved  that  the  bulk  of  oxygen  exhaled 
by  the  leaves  is  generally  smaller  than  that  of  the  carbonic  acid 
absorbed  by  them — a  fact  which  has  induced  Berzelius  and 
Persoz  to  assume  that,  not  the  carbon  of  this  carbonic  acid,  but 
carbon  in  some  lower  state  of  oxidation  (according  to  Persoz, 
carbonic  oxide)  is  retained  by  the  plant.  Further,  that,  as  far 
as  is  yet  known,  neither  the  stem  nor  the  roots  have  the  power 
of  decomposing  carbonic  acid  or  secreting  oxygen.  If,  therefore, 
plants  take  up  carbonic  acid  from  the  soil,  it  must  either  be 
m  small  quantity,  or  the  bulk  of  oxygen  separated  by  the  leaves 
during  the  day  must  be  considerably  greater  than  that  of  the 
carbonic  acid  taken  up  by  them,  or  else  the  stem  and  the  roots 
must  have  the  power  of  secreting  oxygen  also.  The  two  latter 
circumstances  appear  to  be  in  opposition  to  experience,  and 
hence  the  former  is  also  untenable. 

The  same  writer  further  remarks,  that  as  the  colouring  matter 
of  PAytolaca  decandra  and  of  Ruhia  tinctorum  are  absorbed  by 
plants — ^that  of  the  former  penetrating,  as  shewn  by  Biot,  in 
the  case  of  a  white  hyacinth,  as  far  as  the  flower — this  proves 
the />om&tYtVy  of  organic  substances  entering  through  the  roots 
into  tiie  circulation  of  the  plant.  Davy  has  also  shewn  that 
plants  of  mint  grow  vigorously  in  solutions  of  sugar,  gum,  jelly, 
&c.,  even  when  the  soil  in  which  grass  grew  was  watered  with 
Hiose  solutions,  the  plants  throve  better  than  when  common 
water  was  applied. 

Though  I  admit,  therefore,  that  the  quantity  of  carbon  which  the 
plant  derives  from  the  assimilation  of  soluble  organic  substances  in 
the  soil  varies  with  circumstances,  I  consider  it  most  absurd  to 
suppose  that,  when  the  water  in  the  soil  is  impregnated  both  with 
soluble  organic  and  inorganic  substances,  the  roots  should  have 
the  power  to  select  the  latter  and  to  refuse  the  former. 

II.  Now,  proceeding  to  the  very  interesting  experiments  on  am- 
monia, I  shall  again  commence  by  giving  a  simple  account  of  the 
experiments  themselves,  and  then  go  on  to  weigh  the  importance 
of  the  objections  which  have  been  adduced. 

*  **  Leetoras  on  the  application  of  Chemistry  and  Geology  to  Agriculture^*'  p.  88-20S« 
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Before  commbiicing  this,  howeter,  I  must  fitit  brove  ihej^diri- 
Mlity  of  the  hltWgeri  of  the  ait  being  convertea  into  femtliohia, 
an  well  lis  into  nitric  add.  I  am  tveU  awure  that  the  inactivity 
or  iridlflterence  of  nitrogen  has  been  iadvanced  as  a  proof  to  the 
contrary ;  but,  in  reply  to  this,  I  would  ask  whence  has  am- 
monia been  derived  on^nally  ?  Was  ammohia  present,  ready 
formed,  from  the  creation  of  the  world,  and  is  the  quantity 
in  the  worid  and  its  atmosphere  exactly  as  great  now  as  it 
was  then?  If  the  absurdity  of  this  be  admitted,  whv  may 
not  the  same  causes,  by  which  ammonia  was  first  formed 
from  nitroffen  and  hydrogen,  still  produce  the  same  effect !  It  is 
indeed  such  a  theory  as  ascribes  the  origin  of  ammonia  in  tho 
soil  to  nothing  else  than  to  the  ammonia  washed  down  from  the 
air  by  the  rains,  that  is  obliged  to  assume  an  atmosphere,  filled 
with  little  germs  invisible  to  every  one  but  to  the  supporters  of 
the  theory  themselves,  and  to  consider  peculiar  germs  mdispens^ 
able  for  tne  production  of  mould  plants. 

But  I  must  not  anticipate.  I  shall  first  prove  the  possibility 
stated  above,  and  the  non-indifferende  of  hitrogen,  by  the  follow- 
ing facts : — 

1**.  Cavendish  obtained  nitric  acid  by  passing  electric  sparks 
through  moist  atmospheric  air. 

2"*.  The  same  acid  is  produced  when  a  mixture  of  nitrogen  and 
hydrogen  is  biwned  in  the  air. 

3°.  Coke,  when  heated  to  redness  with  potash,  ill  a  cuirent  of 
air,  produces  cyanurfet  of  potassium. 

4^  When  reddened  litmus  paper  is  hung  up  in  a  bottle  filled  with 
pure  atmospheric  air,  having  pure  iron  filings  moistened  with 
pure  water  laid  at  the  bottom,  the  red  litmus  is  turned  blue 
by  the  action  of  ammonia  formed  from  the  nitrogen  in  the  air 
and  the  hydrogen  of  tho  decomposed  water,  the  oxygen  of  which 
has  combined  with  the  iron.  When  either  the  iron  filings  or  the 
Water  is  absent,  no  change  of  colour  is  produced. 

To  this  last  fact  it  is  objected  that  the  blue  colour  may  be 
caused  by  de-oxidatioh  of  the  red.  But  ti^hat  can  bo  objected  to 
the  foUoWing  considerations  ? 

It  is  not  proved  that  the  blue  colouring  matter  of  litmus  con- 
tains lei^s  oxygen  than  the  red.  Therefore  there  is  no  reason 
why  by  this  action  the  blue  colour  should  be  produced  in  pre- 
ference ;  but,  even  granting  that  de-oxidation  is  the  cause  of  this 
change  of  colour,  then  the  same  explanation  may  be  applicable 
to  the  action  of  alkalis.  If  this  is  true,  tho  action  of  alkalis 
and  that  in  the  above  experiment  coincide,  and  we  are  not 
a  step  farther  forward  by  assuming  the  foregoing  explana- 
•^ion. 

To  these  facts  I  may  add  a  few  more,  as  recorded  by  Professoir 
JohiMrtoti  in  hiB  ^*  Lectures*'' 


In  wmk  VdHianiB  di«tHet8»  mbir6  especiaily  iii  Italy  tad  Sioily, 
anfiiofaia  is  gi¥6n  off  ih  boittbinatidn  gefaeitklly  with  JBOtiie  acid; 
most  freattently  ih  the  form  of  sal-amnioiliao. 

Accoraing  to  BerzeliuB,  when  organic  substances  which  contain 
no  nith>gen  ai^  oxidized  tn  the  air,  ammonia  is  not  unfrequehtly 
formed. 

Acconling  to  I^iradaj,  when  certain  oxidized  substances  ard 
decomposed  in  the  air  by  means  bf  potassium,  or  when  metals  are 
rapidly  oxidized  by  means  of  nitric  acid,  a  variable  Quantity  of 
ammonia  in  produced. 

When  a  current  of  mbist  air  is  made  to  pass  bVer  red  hot 
charcoal  carbohib  acid  dnd  ammbnia  are  simultaneously  pro- 
duced. 

'  Ammonia  has  been  detected  by  Berz^lius  in  the  compact  iron- 
ore  of  Daiinembra,  probably  in  cohsequenbe  of  the  gradual  trahs 
ition  of  part  bf  thb  prbtbxide  into  deutoxide,  by  decomposition 
of  the  water,  the  hydirbgeh  of  ti^hich  combines  with  the  nitrogen 
of  the  afar. 

The  hitter  facts  inay  serve  to  explain  the  former  in  a  satisfac- 
tory manner.  For  at  ffi-eat  depths  bbneath  the  surface  of  vol- 
canic ireffions,  combustible,  or  &t  least  oxidizable,  matter  ahhost 
necessarily  exists ;  ahd,  as  the  presence  of  steam,  mixed  with  a 
liniited  quantity  of  air,  is  equalljr  probable,  these  conditions  ard 
8uffici(mt  to  account  for  the  production  of  a  certain  quantity  of 
ammbnia. 

The  jpasribility  of  the  nitrbgen  of  the  air  bbmbinin^  with 
hydrogen  to  fbhn  anuhonia  being  thus  proved,  I  shall  proceed 
to  the  account  of  MuldiBt^s  experiments,  in  order  to  amve  at 
Bometfaing  niore  definite  than  mere  possibility,  and  even  than 
probability. 

l^  Pbwdered  charcoal,  recently  heated  to  redness  and  care- 
fully al)bwbd  to  cool,  was  mixed  withpuii9  tvarm  water  in  a  bottle^ 
one-eighth  part  only  of  the  bottle  bemg  filled  with  the  mixture. 
After  about  three  months,  the  charcoal,  mixed  with  caustic 
potash,  gate  distinct  indications  of  animonia.*  When  the  char- 
coal was  treated  with  water,  this  remained  entii-ely  colourless,  a 
proof  that  no  apocteriate  of  ammonia  was  formed.  This  is  of 
importance,  because  it  results  from  the  experiments  mentioned 
above  that  apocrendte  of  ammonia  does  not  favour  vegetation, 
which  might  be  considered  as  the  cause  why  plants  refused  to 
grow  well  in  a  mixture  of  charcoal  dnd  ashes  as  stated  above. 

The  presence,  however,  of  an  organic  substance  seems  to  be 
ahnost  a  requisite  to  the  Commencement  of  the  formation  of 
amihonia. 

*  It  ihw  |»r«Tioi»l7  aacertaine^  that  the  charcoal  itself  produced  no  ammonia 
wbaiem  wlicii  treiUed  witli  canstle  poilwh. 
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2°.  Ammonia  was  also  found  to  be  abundantly  produced  when 
humio  acid  and  water,  both  free  from  ammonia,  were  kept  in  a 
bottle,  partially  filled,  and  closed  with  a  glass  stopper  for  six 
months. 

It  may  be  as  well  here  to  mark  that  I  saw  in  Professor 
Johnston^s  laboratory  a  bottle  containing  dry  humic  acid  which 
had  been  closed  for  a  long  time.  On  examination  for  a  certain 
purpose,  I  found  that  a  portion  of  a  soluble  coloured  salt  of 
ammonia  had  been  formed. 

3°.  When  pure  potato  starch  was  substituted  for  humic  acid, 
the  action  in  the  bottle  became'so  vehement,  that  by  merely  touch- 
ing the  stopper,  it  was  with  violence  thrown  out  of  the  neck. 
•The  mixture  had  a  strong  smell  of  cheese,  and  gave  most  abun- 
dant proof  of  the  presence  of  ammonia.  • 

Gum  Arabic,  cane  sugar,  milk  sugar,  all  gave  the  same  results. 

Mulder  farther  found  that,  when  pure  milk  sugar  or  cane 
sugar,  repeatedly  re-crystaUized,  was  dissolved  in  pure  water,  in  a 
glass-stoppered  bottle,  about  one-eighth  of  the  bottle  being  filled 
with  the  mixture,  after  a  few  days  mould  appeared,  which,  by  dry 
distillation,  yielded  ammonia  abundantly. 

Upon  the  foundation  of  these  fair  experiments.  Professor 
Mulder  proceeds  to  state  that  the  arable  soil  is  precisely  in 
the  same  condition  as  the  charcoal,  the  humic  acid,  &;c.  were 
in  his  experiments,  and  that  really  a  continual  formation  of 
ammonia  from  the  nitrogen  of  the  air  is  going  on  in  the  soil, 
whence  is  explained  the  quantity  of  nitrogen  in  arable  land, 
even  where  no  ammonia  is  added  extraneousTy,  and  the  presence 
of  nitrogen  in  plants  grown  in  un-manured  soils. 

Mulder  also  found  that  a  number  of  little  plants  were  pro* 
duced  in  solutions  of  potato  starch,  acetate  of  potash,  nitrate  of 
potash,  binoxalate  of  potash,  &c.,  even  in  chloride  of  calcium, 
sulphate  of  soda,  and  common  alum.  I  have  myself  seen  them 
in  solutions  of  neutral  tartrate  of  potash  and  of  sulphate  of 
alumina. 

These  plants  were  submitted  by  Mulder  to  the  skilful  botanist, 
Dr  Miquel  of  Rotterdam,  for  examination,  who  was  able  to 
recognise  them  as  belonging  to  the  genera  Cryptococcus^  Ulvina^ 
Hygrocrocis^  SirocrodSy  hnd  Leptomittis. 

It  has  been  objected  to  these  results,  that  only  such  a  solution 
of  tartaric  acid  as  contains  decaying  organic  matter  will  produce 
mould  plants,  of  which  the  mpposed  germs  would  thus  find  their 
proper  food,  and  that  the  plants  produced  in  Mulder's  experi- 
ments owed  their  origin  to  a  similar  source.  This  objection  hiu:tlly 
requires  any  serious  consideration.  Certainly  no  chemist,  and 
Mulder  least  of  all,  would  allow  such  a  source  of  error  to  exist. 
I  am  not  only  convinced  that  no  body  who  understands  the 
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importance  of  the  subject  will  consider  such  a  mistake  possible, 
bat  I  am  even  inclined  to  think  that  the  party  by  whom  this 
objection  has  been  advanced  has  not  done  so  seriously. 

But,  moreover,  whence,  I  would  ask,  could  the  decaying  organic 
matter  come  in  a  solution  of  chloride  of  calcium,  alum,  or  sulphate 
of  soda  in  pure  distilled  water ! 

I  think  it  almost  certain  that  any  solution  of  an  organic  acid 
or  salt,  in  a  partially  filled  bottle,  however  well  protected  from 
the  surrounding  air,  will  produce  mould  plants  ;  but  I  take  the 
liberty  of  entirelv  rejecting  the  obsolete  idea  of  a  vital  force  as  a 
concrete^  to  ascribe  this  phenomenon  to  the  meeting  of  the  four 
oi^anic  elements  in  the  nascent  state,  possessing  their  original, 
unweakened,  mofecular  forces.  This  however  would  lead  me  too» 
far ;  and  I  am  satisfied  to  have  shewn  the  weakness  of  the  above- 
named  grounds,  upon  which  it  is  assumed  that  Professor  Mulder 
has  possibly  been  deceived  by  his  own  careful  experiments. 

I  shall  add  one  or  two  more  conclusive  experiments  made  by 
Mulder  upon  this  subject. 

Powdered  charcoal,  mixed  with  one  per  cent,  of  wood  ashes, 
was  placed  in  two  glass  vessels.  To  one  ulmic  acid  from  sugar 
was  added,  and  both  vessels  were  placed  in  an  atmosphere  free 
from  ammonia.  Three  brown  beans  were  sown  in  the  former 
(charcoal  and  ashes)  and  three  white  beans  in  the  latter.  The 
first  grew  very  poorly,  the  second  very  luxuriantly.  After  twenty- 
four  days  the  plants  were  taken  out,  the  roots  completely  and 
cautiously  washed,  the  whole  dried  and  weighed.  Both  the 
remaining  charcoal  and  the  mixture  of  ulmic  acid  and  char- 
coal save  off  ammonia  abundantly  when  distilled  with  caustic 
potash. 

The  three  brown  beans,       dried  at  212<^  weighed  1.277  grammes. 
The  three  plants  produced,        «      212<»      ^        1.772 

The  three  white  beans       «.        1.465 

The  three  pUmts  produced     ....        «•        4.167       ^ 

The  ratio  of  increase  in  weight  was  therefore- 
Brown  beans,  1 — 1.39 

W^hite  beans, 1—2.84 

The  proportion  of  ash  left  by 

The  brown  beans  was  3.7  per  cent.,  their  pUnts    9  per  cent. 
The  white  beans  was  4.7        •»  •»  8.4     «. 

The  proportion  of  nitrogen  contained  in 

The  brown  beans  was  27  cub.  cent,  their  plants  54  cob.  cent.,  ratio  1  to  2 
The  white^  beans  wasSO  ^  ..169  «.  1to3 

The  increase  of  nitrogen  in  the  beans  grown  in  charcoal  and 
aahes,  therefore,  was  100  per  cent.,  that  in  the  beans  grown  in  the 
mixtare  with  ulmic  acid,  200  per  cent. 

Whence  plants  derive  their  nitrogen  is,  according  to  Liebig, 
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rBty  clear-^it  is  the  amthohta  in  the  Mr,  wasfed  down  bjr  Ifie  jttm- 
water.  But  Prbfbssof  Liebiff  himself  savti  that  irdca  of  ani-^ 
monia  can  be  scarcely  detedted  in  large  ^tiahtitibs  of  i*aih-irater ; 
and,  though  assuming — on  whatgrouiids  is  not  IndHUohed — ^thitt  a 
poiirid  of  rain- water  contains  otie^fourth  of  a  gttiii  ttf  anihlobia,  it 
18  obvious  that,  hy  a  continuous  rain,  only  the  part  ihni.  fatti  Jfirsi 
Would  contain  this  quantity,  arid  what  falld  stibsdqtiently  wbnld 
soon  be  without  any  ammonia  at  b.11.  The  hiintite  duahtity  of 
ammonia  (Contained  in  the  air  above  a  field,  is  diBi-tainiy  far  front 
being  ii  sufficierit  soiircid  for  all  thb  nitrogen  cohtained  in  the 
plants  growing  upon  it. 

But  the  foUowihg  demonidiration  will  shew  iow  much  more 
J)robable  and  natural  is  the  explanation  given  by  Muldei*,  which 
makes  it  quite  unnecessaiy  to  assume,  as  has  lately  been  done, 
humorbuslv  I  suppose,  tmi  hot  solutions  of  alkalis  on^ht  to  be 
showered  aowh  to  make  the  htimic  {kcid  soluble. 

All  the  decaying  organic  substances  present  in  the  soil  ar^ 
principally  derived  from  the  two  chief  constituents  of  organiifced 
beings — woody  fibre  (including  starch,  gum,  su^t)  and  protein 
compounds.     The  composition  of  the  former  is  either-^ 


C" 

H" 

o« 

Or,               C" 

Hio 

QIO 

Of  the  latter,   C" 

H3l 

N  » 

Nowi  in  whatever  way  the  decay  of  these  substances  in  the  soil 
be  conceived — ^the  main  products  being  humic,  idmic;  and  crenio 
acids — there  will  always  be  a  large  excess  of  hydrogen,*  which, 
being  in  the  nascent  state,  has  all  its  properties  tmweakened; 
It  is,  moreover,  set  free  amidst  a  decaying  and  porous  organio 
substance,  with  a  limited  access  of  air  and  at  a  low  temperature — 
conditions  essential  to  efiect  the  production  of  dmmoriia,  and  to 
prevent  that  of  nitric  acid ;  and  is,  therefore,  in  the  same  circum- 
stances as  it  was  in  Mulder^s  experiments  mentioned  above. 
Hence  it  will  most  likely  give  rise  to  the  same  product,  i.  6.  ammonia. 
The  decaying  organic  matter  sets  free,  carbon,  hydrogen,  oxygen, 
and  a  little  nitrogen.  The  carbon,  obeying  its  strongest  tendency 
in  this  condition,  forms  carbonic  acid  in  so  fat  as  it  can  find 
oxygen  enough  present  in  the  air,  which  is  continually  circulating 
through  the  porous  soil.  The  small  remainder  oi  carbon,  if  a 
sufficiency  of  oxygen  canilot  be  procured,  will  combine  with  part 
of  the  hvdrogen,  and  hence  the  quantity  of  carburetted  hydrogen 
in  marshy  places  and  stagnant  waters.  The  remainder  of  the 
hydrogen  takes  the  nitrogen,  simultaneously  liberated  from  the 

*  It  would  take  too  much  space  to  gire  dla^nis  h^re  with  the  titw  of  rCfpretetit* 
mg  thia,  but  it  will  be  fcmnd  amply  explained  in  Huld^*8  Workj  *'  The  Chends^  of 
inimal  and  YetretaUe  Pbyaiold^/*  {iari,  1.,  pp.  I7I-2. 
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phnt^  and  also  from  its  iiftiniSte  mixtnre  with  the  oxygen  in  thb 

atmoBl^herio  air,  and  thus  ammotaia  is  formed.    This  aihmonia, 

ike  extraordinary  affinity  of  which  for  humic,  nhhic,  and  ctenicr 

acids  is  very  well  known,  combines  imhiediately  with  pa.Tt  of  the 

decaying  substances,  when  still  in  the  state  of  humus,  either 

extracting  or  producing  humio  and  ulmic  acids,  with  which  it 

forms  hutnate  and  ulmate  of  ammonia;  •  so  extremely  soluble  in 

water,  and  fit  for  progressive  diecomposition  within  the  cellular 

tissne  of  the  plants.     Now,  it  is  evident  from  this,  that,  as  the 

said  production  of  humic  acid  and  ammonia  is  going  on  gradually, 

there  are  only  small  quantities  present  at  the  same  time  in  the 

soil,  that  which  is  formed  being  instantly  taken  up  by  the  roots. 

There  is  a  continual  formation  and  absorption  of  them,  and  thus, 

though  no  hot  alkaline  solutions  shower  down  upon  the  soil,* 

though  the  liquid  is  always  cold  and  weak,  and  so  adapted  to 

the  tender  extremities  of  the  roots,  it  is  constantly  present, 

and  BO  a  sufficient  and  nourishing  supply  is  present  wherever 

required. 

The  beautiful  connexion  which  this  theory  constitutes  between 
the  pl*oduction  and  use  of  ammonia  and  the  humic  acids  in  the 
soil  IB  evident,  and  certainly  not  the  least  of  the  advantages  of 
the  theory  itself.  It  agrees  remarkably  well  with  the  great 
rule  in  nature,  that  there  is  a  close  relation  of  causation  between 
every  two  products  whose  presence  is  necessary  to  each  other. 
The  last-mentioned  experiment  of  Mulder,  shewing  the  luxuriance 
of  plants  grown  in  a  mixture  of  charcoal,  ashes,  and  ulmic  acid, 
superior  to  those  grown  in  mere  charcoal  atid  ashes,  and,  at  the 
same  time,  the  larger  quantity  of  ammonia  produced  and  assimi- 
lated by  the  former,  apparently  tends  to  sdve  two  problems  at 
once. 

A  few  remarks  advanced  by  Professor  Johnston  may  Berve 
here  as  a  further  support  of  the  above-named  conclusions. 

The  ammonia  produced  in  the  air  from  decomposed  vegetable 
and  animal  matters  can  but  very  imperfectly  be  restored 
again  and  rendered  available  for  vegetation.  The  ffreater  part 
is  washed  down  by  the  rains  into  the  sea,  and  of  tnat  which  is 
carried  down  by  the  rain  into  the  soil,  another  part  is  further 
washed  out  and  carried  to  the  sea,  and  may  be  considered  as 
directly  lost  to  the  soil. 

What  now  remains  in  the  air  will  uhdergo  continual  decom- 

*  I  should  not  have  thought  it  necessary  to  remind  a  chemist  that  humic  acid  ia 
mot  di$9ulted  in  wUer  containiug  a  liUle  an)monia ;  hut  that  every  atom  of  ammonia 
produced  combines  with  an  equivalent  of  one  of  the  organic  acids  present  in  the 
■oil,  an^  that  this  organic  compound  is  dissolved  in  water.  It  is  clear  that,  even 
thodgfa  the  qoimtities  of  ammonia  were  very  minute — like  the  traces  contained  in 
nin-watcr— this  can  have  no  influence  upon  the  toiubiliij  of  humic  acidj  but  only 
upon  the  quantUif  o/humcUc  of  ammonia  produced  in  a  giiicn  time. 
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position  by  the  constant  action  of  Electricity,  and  much  more  by 
that  of  thunder  storms.  Could  the  small  part  which  is  finally 
left  in  the  atmosphere  and  brought  down  to  the  soil  account  for 
the  whole  quantity  of  nitrogen  that  is  found  in  the  plants  pro- 
duced ?  Besides,  part  of  the  small  quantity  of  ammonia  thus 
returned  to  the  soil  and  taken  up  by  the  plants  is  again  decom- 
posed in  their  interior,  and  the  nitrogen  given  off,  as  is  proved  to 
be  done  by  the  leaves  of  some  and  the  flowers  of  other  plants — 
a  fact  most  strangely  explained  by  Liebig  as  affording  a  proof 
that  plants  get  more  ammonia  from  the  air  than  they  require /or 
the  fonnation  o/t/ieir  nitrogenous  constituents. 

This  leads  Professor  Johnston  to  the  very  plausible  conclusion 
that  nitric  acid  is  produced  also  in  considerable  quantities  in  the 
air  and  the  soil,  and  that  by  this  means,  in  some  degree^  is  made 
up  the  deficiency  of  nitrogen  arising  from  the  several  losses  of  the 
existing  ammoniasustained  in  a  way  which  prevents  its  being  all  re- 
placed by  a  reproduction  of  ammonia.  The  existence  of  nitric  acid 
in  the  soil,  especially  of  the  hotter  regions,  where  nitrates  accumu- 
late to  a  great  amount,  is  a  known  fact ;  and,  though  partly  the 
same  causes  contribute  to  the  diminution  of  this  acid  as  are  at 
work  with  respect  to  the  ammonia  in  nature — ^viz.  the  washing 
away  by  the  rains — ^yet  there  are  so  many  causes  of  reproduc- 
tion— viz.  thunder-storms,  putrefaction  in  the  open  air,  and  at 
higher  temperatures,  &c. — that,  in  this  way,  there  is  a  much 
fuller  compensation  for  the  quantity  which  is  lost. 

The  same  writer  farther  states  that  the  putrefaction  of  organic 
substances  is,  in  temperate  regions,  necessary  to  cause  the  for- 
mation of  nitric  acid  to  commence^  but  will  proceed  after  that  for 
any  indefinite  period,  at  the  expense,  apparently,  of  the  nitrogen 
of  the  air  only^  and  that  the  comparatively  large  quantities  of 
nitric  acid  in  the  soil  of  hot  regions  is  attributable  to  the  far  more 
rapid  decay  of  organic  matter  in  those  climates  attracting  a  far 
greater  quantity  of  oxygen,  by  which  that  of  ammonia  must 
become  proportionately  less. 

This  action  of  decaying  organic  matter  is  explained  by  the 
well-known  principle  in  chemistry,  that  bodies,  when  in  a  state 
of  oxidation,  excite  a  disposition  to  the  same  change  in  substanoes 
with  which  they  are  in  contact,  especially  so  if  other  substances 
are  present  ready  to  combine  with  the  bodies  newly  produced-; 
the  potash,  lime,  and  magnesia  in  the  soil,  are  very  apt  to  form 
a  combination  with  nitric  acid. 

From  the  above  statements,  it  is  highly  probable  that  nitric 
acid  contributes,  as  well  as  ammonia,  to  the  production  of 
nitrogen  in  plants ;  and  in  tropical  regions  there  is  reason  to 
believe  that  a  great  part  of  the  nitrogen  is  thus  afforded,  and  even 
that  nitric  acid  penetrates,  either  as  such  or  in  the  state  of  a  nitrate. 
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into  the  plants.  The  ammonia  being  far  more  easily  decompoBable 
than  nitric  acid,  the  latter  requiring  a  comparatively  high  tem- 
perature and  light  to  yield  nitrogen  to  plants,  it  appears  to  be  in 
beautiful  harmony  with  the  economy  of  nature  to  change  the 
nitrogen  of  putrefying  substances  into  nitric  acid,  in  those  regions 
only  where  plants  are  under  the  condition  of  decomposing  it 
again — ^their  growth  being  most  vigorous  and  rapid — tneir  vital 
action  intense.  In  the  soil  of  temperate  regions,  for  the  same 
reasons,  the  nitrogen  is,  no  doubt,  almost  all  in  the  state  of  am- 
monia ;  but,  from  what  has  been  said  of  the  action  of  decaying 
substances  in  general,  it  is  probable  that  nitrates  are  found  in 
every  cultivated  soil. 

The  final  conclusion  to  which  we  are  led  by  this,  especially  from 
what  we  know  to  be  the  case  in  tropical  vegetation,  is  again  much 
in  favour  of  Mulder^s  theory,  that  the  ammonia  in  the  soil  serves 
as  a  medium  or  vehicle  to  transfer  the  oxygen  of  the  air  to  the 
putrefying  substances  ;  for  it  renders  unnecessary  the  assumption, 
that  the  nitric  acid  produced  ought  to  be  all  reduced  to  am- 
monia again  to  yield  nitrogen  to  the  plants. 

There  are,  however,  many  who  think  that  we  may  fairly  claim 
the  preference  for  those  theories  which  support  aerial  nutrition — 
that  they  exhibit  a  degree  of  simplicity  and  beauty  consonant 
with  the  other  works  of  nature. 

Simple  and  beautiful  indeed  are  all  the  works  of  nature  in  the 
highest  degree.  This  we  are  entitled  and  obliged  to  assume  for 
au  of  them  from  the  parts  now  known  to  us.  I  do  not  deny,  also, 
that  a  theory,  in  accordance  with  this  simplicity  and  beauty, 
deserves  the  preference  above  all  others,  but  such  a  theory  ought 
to  possess  the  advantages  of  being  true^  or  at  least  probable^  and 
of  explaining  the  whole  process  in  all  its  gradations.  I  am  well 
aware  that  all  the  carbon  in  plants  must  have  been  originally 
derived  from  the  atmosphere,  and  that  the  final  results  of  the 
decomposition  of  organic  bodies  are  carbonic  acid,  water,  and 
ammonia.  But  the  science  of  nature  has  another  task  to  perform 
than  merely  to  point  out  final  results.  If  this  were  it^  only  object, 
we  could  now  say  that  we  know  all  that  is  to  be  known. 

The  simplicity  and  beauty,  therefore,  of  the  said  theory,  are 
only  real  if  the  theory  gives  an  easy  and  clear  explanation  pos- 
sessing the  character  of  truth.  This  leads  me  to  a  last  m-ound 
of  refutation.  To  whom  does  it  appear  easier  to  conceive  the 
decomposition  of  carbonic  acid — whose  elements  are  united  by 
an  affinity  the  strongest  possible  at  ordinary  temperatures — in 
plants,  tnan  that  of  the  easily  decomposable  humates  and  ulmates 
of  anunonia !  Then  experience  is  in  full  accordance  with  theory ; 
for  every  natural  philosopher  must  know  that  a  molecule,  whose 
axis  is  attracted  in  one  direction  only — as  is  the  case  in  carbonic 
acid — ^is  under  the  dominion  of  a  far  more  intense  action  than  if 
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aoted  upon  i^  two  or  even  three  direotionfl)  as  is  the  case  in  huiQate 
of  ammonia.  For,  considering  (in  atom  to  be  endowed  through? 
out  with  A  fixed  quantity  of  attractive  power,  which  is  brought 
into  action  upon  meetinjg  other  atoms,  the  part  of  that  power 
used  to  attract  in  one  dnrection  must  be  substracted  from  that 
used  in  another  direction,  and  so  lead  to  weaken  it,  and  to  modify 
the  coherence  of  the  whole  compound. 

Now,  if  the  complex  organic  product,  humus,  has  first  to  pass  into 
the  state  of  carbonic  acid  before  entering  into  the  cellular  tissue 
of  the  roots,  woiUd  it  not  appear  as  if  it  were  the  object  of  nature 
to  increase  the  labour  of  the  cells  without  any  apparent  purpose  ! 
The  leaves  cannot  obtain  their  carbon  directly  in  any  other  form 
than  in  that  of  carbonic  acid  ;  and,  even  here,  the  decomposition 
of  this  compound  can  only  take  place  imder  the  influence  of  the 
sunshine.  But  the  roots  have  not  this  powerful  assistance,  and 
at  the  same  time  they  are  placed  in  immediate  contact  with  a 
substance  far  more  easily  decomposable  than  carbonic  acid,  and, 
supplying  the  four  organic  elements  all  in  their  nascent  state,  that 
is,  pos3^ssed  of  all  their  unweakcned  properties.  Since  we  know, 
moreover,  that  for  the  continual  grovrth  of  a  plant  it  is  necessary 
that,  along  with  the  other  elements,  carbon  should  be  continually 
fixed  and  worked  up  within  the  plant,  the  theory  advocated  by 
Liebig  and  his  followers  leaves  us  nothing  but  the  alternative  either 
to  assume  that  plants  do  not  grow  at  all  in  the  dark,  or  that  the 
extremities  and  cellular  tissue  of  the  roots  can  do  more  th^  the 
leaves — can  decompose  carbonic  acid  without  the  assistance  of 
the  sunshine. 

The  former  is  not  the  case,  for  plants  .do  grow  in  the  d^trk, 
thoughbut  imperfectly, and  some  evonbecomegreen,as  somespeciea 
of  Jroa,  Plantago^  and  Cheiranthus  in  mines,  (Humboldt.)  The 
latter  is  directly  opposed  to  the  rash  supposition  advanced  by  the 
same  parties,  that  the  cellular  tissue  of  the  roots  should  act  ^ 
mere  mechanical  tubes,  through  which  the  carbonic  acid,  water, 
and  ammonia,  are  merely  passing,  to  be  decomposed  on  their 
arrival  in  the  leaves.  In  this  manner  the  cellular  tissue  of  the 
roots,  an  organic  bod^,  would  represent  itself  almost  as  a  dead 
body  without  any  active  property ; — the  cellular  tissue,  in  which 
the  highest  functions  of  life  reside. 

But,  if  the  cellular  tissue  of  the  roots  acts,  and  acts  differently 
from  that  of  the  leaves,  as  it  no  'doubt  does,*  considering  thei 
different  circumstances  imder  which  the  roots  are  placed,  thea 

*  Liebig's  theory  renders  it  necessary  that  the  cells  of  the  roots  should  act  either 
with  less  or  with  more  energy  than  those  of  the  leaves.  tThat  it  is  Uss,  and,  theref)re, 
allows  the  fluids  to  pass  unchanged  to  the  leaves,  is  contrary  to  the  fitct  that  the 
oxygen  given  off  by  the  leaves  is  alwayv  less  in  bulk  than  the  oxygen  tak^  up  bj. 
them ;  Uiat  it  is  more,  is  an  arbitrary  assumption,  and  is  also  in  opposition  with  the 
>Mt,  a  negative  one  I  eoiif«%  that,  hitherto^  oxygen  htm  not  been  found  to  be  s^ven 
^bytheroott.  , 
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notliing  entitles  us  to  assume  that  its  actions  are  more  intense 
Umh  t&Qiie  pf  the  leaves ;  and,  much  rather  than  suppose  that 
they  are,  because  thejr  cannot  be  assisted  by  the  influence  of  the 
sunlight,  I  would  incline  to  think  that,  because  of  the  want  of 
that  influence,  and  not  unnecessarily  to  increase  the  labour  of 
the  cells  in  the  roots,  they  are  placed  in  immediate  contact  with 
a  substance  fit  fo^  easier  decomposition  than  carbonic  acid,  and 
supplying  all  the  necessary  organic  elements  in  the  nascent 
state. 

This  view  I  venture  to  call  comprehensible,  and,  as  to  its  sim- 
plicity, let  us  imarine  the  humate  of  ammonia — of  which  the 
constituents  have  their  forces  in  a  dormant  state  in  consequence 
of  their  combination — ^to  be  decomposed.  Then  the  four  elements 
of  which  the  organic  part  of  all  organs  is  understood  to  be  built 
up  are  at  once  set  free,  and,  being  in  their  nascent  state, 
endowed  with  all  their  original  unweakened  forces,  find  them- 
selves in  a  condition  to  form  such  new  combinations  as  are  neces- 
sarily provoked  by  the  conditions  in  which  they  are  placed  At 
the  moment  of  their  liberation.  From  all  that  we  yet  know 
of  the  works  of  nature,  we  see  that  wherever  one  substance,  from 
one  source,  can  with  equal  facility  serve  her  aims,  she,  with  wise 
economy,  never  employs  two  from  two  sources.  Here  the  facility 
with  which  that  aim  can  be  attained  through  one  substance  is 
apparently  still  greater  than  that  which  would  attend  the  use  of 
two  substances  obtained  from  two  sources ;  and  as,  besides,  both 
induction  and  actual  experiments  quoted  before  go  to  prove 
that  the  organic  substances  in  the  soil  are,  as  suchy  taken  up  by 
the  roots,  I  think  myself  compelled  to  call  this  theory,  really 
consistent  with  the  simplicity  of  the  actions  of  nature,  compre- 
hensible, and  preferable  to  the  opposite  one,  resting  chiefly  on 
uncertain  calculations  of  probabilities,  and  confessions  of  indi- 
vidual impotence  to  give  an  explanation  to  certain  phenomena 
which  is  different  from  the  cherished  assumption,  without  even 
any  serious  attempt  to  confirm  that  explanation  by  direct  expe- 
riments. 

The  fear  of  taking  up  too  much  of  the  valuable  space  of  this 
Journal  alone  makes  me  stop  here,  without  further  advancing  my 
independent  opinions ;  and  it  is  my  sincere  hope  that  chemists 
and  physiologists  will,  more  and  more,  follow  the  example  of  such 
as  sincerely  attempt  to  walk  on  a  Jirm  ground,  as  it  is  only  in 
this  way  tnat  we  can  hope  to  prosecute,  successfully,  the  study 
oif  these  most  interesting  sciences. 
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NOTICE  OP  SOME  AGRICULTURAL  ANALYSES  MADE  BY  STUDENTS 
IN  THE  GLASGOW  UNIVERSITY  LABORATORY.* 

By  Robert  D.  Thomson,  M.D.,  Lecturer  on  Practical  Chemistry  in  the 
Uniyersity  of  Glasgow, 

In  directing  attention  to  the  proper  mode  of  stud3dng  agricul- 
ture, it  is  scarcely  necessary  to  urge  the  importance  of  chemistry 
in  enabling  the  farmer  to  understand  the  relation  subsisting 
between  his  soil  and  his  crops.  The  only  question  for  consider- 
ation is  in  reference  to  the  mode  in  which  he  is  to  acqmre  the 
requisite  knowledge  of  this  science,  in  order  that  he  may  render 
it  practically  beneficial  in  the  management  of  his  farm.  The 
perusal  of  chemical  works  is,  no  doubt,  important ;  but,  without 
seeing  and  handling  the  substances  described  in  these  treatises 
it  is  impossible  to  form  any  adequate  notion  of  their  nature ; 
even  attendance  on  lectures  is  not  alone  sufficient,  since  the 
student  in  that  case  does  not  personally  scrutinize  the  operations 
exhibited  by  the  lecturer,  and  has  no  time  allowed  him  to 
examine  with  care  the  reactions  produced.  Some  considerable 
experience  in  the  chemical  education  of  farmers,  as  well  as  of  stu- 
dents intended  for  other  professions,  has  led  to  the  conclusion  that 
the  only  possible  way  in  which  a  farmer  can  acquire  a  proper  know- 
ledge of  chemistry,  suited  for  the  purposes  to  which  he  wishes  to 
apply  it,  is  by  working  in  the  laboratory,  as  well  as  by  attendance 
on  lectures.  The  farmer  is  frequently  cautioned  against  the 
idea  of  devoting  himself  with  energy  to  the  study  of  chemistry, 
with  what  prudence  it  is  perhaps  difficult  to  discover.  He  may 
justly  consider  himself  as  a  chemical  manufacturer ;  but  imder 
circumstances  requiring  greater  foresight  than  the  latter.  The 
chemical  manufacturer  is  capable  of  exercising,  in  general,  a  com- 

Slete  control  over  his  processes,  unaffected  by  mysterious  in- 
uences ;  while  the  farmer  requires  to  study  meteorological  pheno- 
mena, so  as  to  provide  against  the  worst  effects  of  causes  over 
which  he  has  comparatively  insignificant  power,  and  is,  therefore, 
in  need  of  every  auxiliary  which  shall  enable  him  to  contend  with 
such  an  unfavourable  position.  Hence  the  farmer  in  reaUty 
requires  a  more  extensive  scientific  knowledge  than  any  manufac- 
turer of  one  commodity.  To  accustom  agricultural  pupils  to 
distinguish  the  substances  which  they  are  likely  to  meet  with  in 
their  experiments,  it  is  necessary  that  they  should  have  a  general 
knowledge  of  the  characters  of  the  simple  bodies  in  chemistry, 
including  their  oxides  and  sulphurets.     This  is  effected  in  the 

*  Forming  part  of  the  concluding  Lecture  of  Session  1844-40ii 
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dft^ow  laboratory  by  a  system  of  testing,  by  means  of  a  small 
manoBcript  work  which  I  have  drawn  up  for  the  use  of  the  pupils ; 
and,  in  consequence  of  the  restriction  of  the  means  of  discrimina- 
tion to  a  few  characters,  I  find  that  greater  precision  is  attained 
than  by  more  elaborate  systems,  and  that  time,  which  constitutes 
a  great  portion  of  the  industrial  capital  in  this  country,  is 
materially  economized.  During  the  period  that  the  testing  pro- 
cesses are  proceeding,  the  student  attends  the  practical  demon- 
strations, where  he  assists  in  performing  the  experiments ;  and 
he  thus  rapidly  is  enabled  to  understand  the  nature  of  an  analysis, 
not  by  mere  description,  but  by  actual  practice.  As  soon  as  he 
has  tested  a  substance,  that  is,  has  ascertained  the  nature  of  the 
ingredients  of  which  it  is  composed,  he  is  capable  of  understand- 
ing the  methods  by  which  these  materials  can  be  separated  and 
their  weight  estimated.  He  begins  with  some  simple  salt,  and 
then  proceeds  to  more  complicated  bodies,  and  is,  at  last,  gra- 
dually enabled  to  trace  the  connexions  between  soils  and  rocks, 
by  such  sure  inductive  processes.  The  complete  analvsis  of  a  soil 
is  one  of  the  most  tedious  and  complicated  in  which  a  chemist 
can  engaee.  The  student  cannot,  therefore,  be  expected  to  com- 
prehend it  without  considerable  preparation. 

Qreyicacke  Soil. — ^But  by  explaining  geologically  the  dependance 
of  the  soil  upon  rocks,  and  tracing  the  production  of  vanous  soils 
from  their  respective  rocks,  not  only  may  much  interest,  but  much 
instruction,  be  derived  in  the  chemical  studies  of  the  agriculturist. 
During  the  last  winter,  many  careful  analyses  of  rocks  have  been 
made.  These  I  do  not  intend  to  describe  at  present ;  but,  as  an 
example  of  the  importance  of  such  analyses,  I  may  notice  those 
of  the  greywacke  and  the  superimposed  soil  at  Balkerr  in  Wig- 
tonshire.  The  experiments  were  conducted  by  my  pupil,  Mr 
James  M'^Bryde,  under  my  immediate  direction.  The  analyses 
of  the  rock  and  soil  are  placed  in  parallel  columns  for  the  sake 
of  comparison. 

Specific  Gravity  of  the  Rock,     ....    2.76 


Son. 

Orcywadw. 

SuU. 

Crpjrwackc. 

Fibre, 

l.Ol 

GraYel,    .... 

0.39 

Oigaoie  Blatter  and) 

Stones,    .... 

19.16 

aome  Water  of  Un-V 

12.51 

SUica,      .... 

38.79 

72.18 

Alumina,     •    .     . 

8.30 

ll.«8 

Piioapliateoflron,    • 

2.49       0.94 

Magnesia,    .     .    . 

0.69 

2.30 

Peroxide  of  Iron,     • 

7-60 

9.94 

Lime,      .... 

0.55 

0.96 

.74 

0.95 

Mafnesia,   .... 

1.72 

Water,   .... 

2.40 

:%loride  of  Sodium,) 
Solpliate  of  Lime,      f 

0.05 

trace. 
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The  important  fact  that  phoBphoric  aoid  is  contained  in  grey* 
wacke  is  demonstrated  by  this  analysis.  In  another  exajnination 
we  found  a  somewhat  larger  amount,  and  the  variation  may  be 
considerable  in  different  localities.  A  comparison  of  the  preceding 
columns  enables  us  to  deduce  the  effects  of  cultivation.  It  is 
obvious  that  phosphoric  acid  and  carbonate  of  lime  have  been 
added  artificially.  Phosphoric  acid  has  been  long  known  to  exist 
in  volcanic  rocks,  (Boussmgault^s  Economie  Burale^  i^  561,)  but 
I  am  not  aware  that  its  occurrence  in  primary  rocks  was  pointed 
out  until  the  experiments  made  here  in  1843,  upon  lichens, 
demonstrated  the  fact.*  I  have  since  analyzed  all  the  primary 
rocks,  and  have  never  found  it  absent.  Indeed  the  former 
experiments  have  demonstrated  that  on  such  rocks  as  we  find 
lichens  growing  there  we  may  infer  the  presence  of  phosphoric 
acid,  and  of  various  salts. 

Greenstone  Boil. — The  following  analyses  were  made  by  Mr 
James  Paterson,  !^mego,  near  Denny.  The  greenstone  upoa 
which  the  soil  is  superincumbent  consists  of  hornblende  in 
small  crystals,  with  portions  of  quartz  and  some  particles  of 
calcareous  spar.  There  is  probably  also  felspar,  but,  owing  to  the 
minute  nature  of  the  ingredients  of  which  the  rock  consists,  it  is 
difficult  to  discriminate  the  substances  with  the  eye.  The 
analysis  of  the  rock  and  soil  has  been  repeated  each  twice :— * 


Silica, • 

Phosphate  of  Iron,     •    .     . 
Peroxide  of  Iron,  .     .     •    . 

Alumina, 

Lime,       .     .     i    .    •     .    . 
Magnesia  and  some  Potash, 

Soluble  Salts, 

Organic  Matter,     •     .     .     . 
Water, 


SOIL. 


I. 

50.00 
6.10 

14.04 
5.60 
2.64 
4.20 
1.63 

10.69 
5.00 


100.00 


II. 

49.70 
6.66 

14.16 
5.83 
3.50 
4.31 


GRKBN8T0NB. 

Spec  Gravity,  2.91 


I. 

50.20 

2.00 

26.40 

0.12 
10.40 


2.00 


100.12 


II. 

61.20 
2.04 

20.66 
&30 
8.76 
9.66 


1.50 


100.12 


The  large  amount  of  magnesia  in  the  rock  obviously  bdongs 
to  the  hornblende,  the  predominating  constituent  of  the  rock. 


'  See  the  Journal  of  Agriculture  for  January  1845,  No,  YIXI. 
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GremuUnu^  Can$^  and  Moor  Soils  from  the  neigkbourioad 
of  Stirling. 


King's  Park,  Stirling. 

Csrift 

Dnrtdd. 

DaSttbMll. 

Da  Cane 

I. 

U. 

I. 

II. 

I. 

II. 

I. 

II. 

I. 

II. 

Orpuiie  Matter,  y. 
withsome  Water,; 

11^ 
to 

)&7A 

«• 

9.36 

^ 

7.65 

«. 

5.00 

f» 

9.25 

a20 

Phosphate  of  Iron, 

9.52 

6.10 

7.40 

&58 

1.96 

1.61 

1.75 

9.10 

0.66 

0.81 

Peroxide  of  Iron, 

14.67 

^ 

15.58 

18.19 

10.22 

^ 

2.06 

5.05 

3.60 

0.75 

^^ 

1.17 

^ 

0.77 

^ 

6.40 

4.82 

0.12 

Limfi,  .     .    .    . 

0.07 

2.50 

1.60 

^ 

1.30 

*» 

^ 

^ 

0.69 

Magneda,      .     .    . 

^ 

2.00 

^ 

1.89 

1.45 

3.26 

1.40 

0.57 

0.56 

3(^le  Salt, con-) 
sitting  of  Chlor- 
and  Sulphates,    ) 

0.00 

- 

0.20 

- 

0.89 

- 

0.40 

0.25 

- 

. 

CHay  and  Sind,   . 

^ 

^ 

^ 

^ 

6a43 

^ 

73.57 

^ 

67.76 

GraTel,       .    .     . 

25.07 

^ 

19.98 

^ 

8.54 

^^ 

0.50 

!T 

16.37 

Miea,   .... 

29.36 

50.00 

37.70 

^ 

^^ 

61.05 

^ 

6770 

72.95 

Alnmina,  .    .    . 

2.60 

^ 

4.83 

^ 

^ 

14.35 

^ 

13.23 

«• 

15.31 

riote,   •    •     • 

- 

- 

*• 

— 

— 

*• 

♦• 

•• 

1.75 

*lron 

*  Coaly  matter. 

The  first  of  each  series  was  analyzed  by  myself  and  assistants, 
and  affords  a  view  of  those  substances  which  are  more  particu- 
larly important  to  the  fanner  to  know.  The  second  analysis  of 
each  series  was  made  respectively  by  the  following  gentlemen, 
Mr  George  Alexander,  Mr  Macmoneagle,  Dr  Lewis,  R.N.,  Mr 
James  Paterson,  and  Dr  Lewis.  The  amount  of  phosphoric 
acid  in  the  phosphate  of  iron  is  considered  by  Boussingaultto  be 
obtained  by  dividing  by  two. 

Briiish  Guano. — The  importance  of  j^hosphorie  acid  in  the 
formation  of  the  nutritious  portion  of  grain  renders  the  detection 
of  its  occurrence  in  any  new  locality  a  matter  of  some  consequence. 
The  following  analyses  of  guano  from  Ailsa  Craig,  for  a  specimen 
of  which  I  am  indebted  to  Dr  Balfour,  gathered  by  him  during  a 
botanical  excursion  to  that  island  during  last  autumn,  is,  there- 
for^p  interesting.  The  analysis  was  conducted  \iy  my  pupil^  Mr 
M'Latchie. 

1.  2. 

Water, !    .    .    .    .  5Q.30    ) 

Organ«B   Hatter    and   Ammoniacal    Salts)     1950    f    ^^'^^ 
oontaiiiing  3.47  per  cent,  of  Ammoniay      I  ) 

OxalatoofLime, 1.60  1.00 

Sulphate  of  Potash, ) 

Phoqphate  of  Potatib, \       1.00  1.20 

(%londe  of  Potassinm, 1 

Ewthjr  Matter  and  SaMd,     :    .    .    .    .  1«M       IbM 
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I  have  also  had  an  opportunity  of  analysing  a  specimen  of 
guano,  brought,  I  believe,  from  the  coast  of  Ireland.  It  con- 
tained— 

Water,    •••...; ) 

Vegetable  Matter  and  Animal  Matter  con-  >  59.20 

taining  2.28  per  cent,  of  Ammonia,    •     •  ] 

Earthy  Matter  and  Sand, 23.85 

Phosphate  of  Lime, \  21  15 

Phosphate  of  Magnesia, ) 

Oxalate  of  Lime, 3.80 

Sulphate  of  Potash, ) 

Phosphate  of  Potash, >     1.00 

Chloride  of  Potassium, ) 

The  amount  of  soluble  salts  was  so  small,  having  been  washed 
out  by  meteorological  causes,  that  it  was  unnecessary  to  deter- 
mine the  quantities  of  sulphuric  acid  and  phosphoric  acid  present 
— a  precaution  which  is  essential  in  the  analysis  of  guano,  since 
all  specimens  contain  nearly  the  same  amount  of  phosphate  of  lime, 
when  the  guano  has  been  imported  from  the  same  locah'ty — ^but 
the  ammonia,  sulphuric  and  phosphoric  acids  of  the  soluble  salts, 
vary  considerably.  These,  too,  it  should  be  borne  in  mind,  con- 
stitute essential  characters  of  a  manure,  since  without  their  pre- 
sence no  grain  capable  of  serving  as  nourishment  to  animals  can 
be  produced. 

Limestones. — The  experiments  made  in  the  Glasgow  labora- 
tory have  proved  the  existence  of  phosphoric  acid  in  the  Irish 
limestone  in  minute  quantity,  but  in  a  somewhat  greater  amount 
than  in  the  English  chalk — thus  establishing  chemically  the 
parallelism  of  these  two  rocks  in  a  geological  point  of  view.  The 
determination  of  this  fact  was  conducted  by  Mr  John  Thomson, 
A.M.,  in  a  most  satisfactory  manner.  Limestone  from  Lome, 
which  is  employed  abundantly  at  Glasgow  and  on  the  Ayrshire 
and  Wigtonshire  coasts,  was  examined  and  compared  with 
chalk  from  Cromer  on  the  coast  of  Norfolk.  The  results  were 
as  follows : — 

Phosphoric  Acid  in  Cromer  Chalk,        ....    0.77  per  1000  grains. 
•••  Irish  Limestone,      ....     0.005  ... 

Scottish  Magnesian  Limestone. — 1  requested  Mr  James  C. 
dtevenson  to  examine  the  magnesian  limestone  of  Sutherland  for 
phosphoric  acid,  but  we  could  not  detect  a  trace  of  it  in  1600 
;^rains.  We  then  turned  our  attention  to  the  magnesian  lime- 
stone of  Berwickshire,  as  found  on  the  Tweed  between  Kelso  and 
ubldstream,  and  formerly  burned  at  Hadden,  and  which  I  had 
.im*^  p'^me  vp*»rs  ago  to  possess  the  following  composition  : — 


ffrUOENTS  IN  THE  GLASGOW  UNiV£B8ITT  LABORATORY.  61 

1.         2.         3, 

Speetfic  6rayity» .    •      2.723 

Carbonate  of  Lio^, 49.600 

Carbonate  of  Magnesia, 44.000 

Silica, «...      4.000 

Phosphate  of  Iron, 0.74    0.727 

Peroxide  of  Iron, 1.200 

Alumina, 1.000 

We  found  it  to  contain  a  decided  amount  of  phosphoric  acid, 
as  exhibited  in  two  trials  made  by  Mr  J.  C.  Stevenson. 

A  similar  limestone  exists  in  Stirlingshire,  at  Boquhan,  and  is 
believed  to  extend  to  the  south-west,  although  I  have  not  had  an 
opportunity  of  tracing  it.  For  the  opportunity  of  examining 
this  limestone  I  am  indebted  to  the  attention  of  W  illiam  Murray, 
Esq.  of  Polmaise.  The  specific  gravity  of  this  limestone  varied 
from  2.753  to  2.830  and  2.833. 

The  following  are  analyses  of  four  different  specimens : — 

1.         2.        3.        4. 

Carbonate  of  Lhne, 53.09  56.07  53.0G  54.00 

Carbonate  of  Magnesia,  .     .     .     .  43.49  39.34  43.11         ^ 

Phosphate  and  Peroxide  of  Iron,  .  0.06  0.74  2.34 

8Uica  and  Alumina,    .    •     :    .    .  2.46  3.85  1.49         ^ 

The  first  analysis  was  made  by  myself;  No.  2,  by  Mr  Archibald 
Sinclair,  Hillhead,  Stirling ;  No.  3,  by  Mr  John  Thomson,  jun. ; 
and  No.  4  by  one  of  my  assistants. 

By  three  analyses,  the  composition  of  this  limestone  was 
ascertained  to  be,  stating  it  in  another  foim — 

1.         2.  3. 

Lime, 29.73  27.886 

Magnesia, 22.50  20.465 

Phosphate  of  Iron, 0.96  0431  0.279 

Silica  and  Alumina, 2.46  0.862  2.958 

Carbonic  Acid  and  Water,       .    .  44.35  47.721  46.500 

Comftian  Limestones, — It  becomes  interesting  to  compare  these 
analyses  with  common  limestones  from  the  same  neighbourhood. 
The  two  following  analyses  exhibit  the  composition  of  specimens 
of  limestone  from  different  parts  of  the  strata  at  Murrays-hall, 
as  made  by  Mr  Archibald  Sinclair  under  my  direction : — 

1.  2. 

Carbonate  of  Lime,   ....  93.32  97.80 

Peroxide  of  Iron,      ....  2.79  0.63 

Coaly  Matter, 0.28  0.64 

Silica  and  Alumma,  •    ...  l.:56  1.92 

I  am  not  aware  that  magnesian  limestone  has  previously  been 
noticed  by  geologists  as  occurring  in  the  interior  of  Scotland. 
The  circumstance  of  its  containing  phosphoric  acid  is  eufiicient 
to  difltinguish  it  from  the  magnesian  limestone  of  England,  and 
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should  render  it  a  subject  of  interest  to  agriculturists.  It  is 
from  the  magnesian  limestone  that  the  magpesian  salts  are  pro- 
duced with  the  greatest  facility,  and  these  are  of  great  value  to  the 
farmer.  By  treating  the  Boquhan  and  Tweed  limestones  with  sul- 
phuric acid  diluted  with  water,  a  solution  of  Epsom  salt  is  obtained, 
and  gypsum  or  sulphate  of  lime  is  produced,  both  valuable  as 
nianures.  The  same  observations  apply  to  the  magnesian  lime- 
stone of  Berwick  and  Boxburghshires. 

Time  will  not  permit  me  to  detail  many  other  analyses  which 
have  been  conducted  by  agricultural  pupils  and  others.  Those 
which  have  been  enumerated  are  sufficient  to  shew  that,  even  at 
an  early  age,  by  careful  repetition  of  an  experiment,  benefit  to 
the  cause  of  science  may  result,  and  important  habits  be  acquired, 
which  will  ultimately  be  invaluable.  Without  the  acquisition  of 
such  habits  and  such  education  by  farmers  it  is  in  vain  to  look 
for  any  peimaneut  advantage  in  agriculture.  Without  a  practical 
knowledge  of  chemistry  they  will  either  be  sceptical  or  apathetic, 
as  the  chemical  language  addressed  to  them  must  be  unmtelligi- 
ble,  or  they  must  be  continually  liable  to  the  deceptions  of 
chemical  empiricism.*  The  expense  of  studying  practical 
chemistry  is  generally  overrated — and  the  arrangements  now 
adopted  in  the  Glasgow  University  laboratory  wQl  bring  this 
study  within  the  reach  of  most  young  men  who  desire  to  improve 
their  minds  by  the  study  of  one  of  the  most  valuable  and  mter- 
csting  sciences  with  which  man  can  occupy  himself.  But,  as  a. 
branch  of  general  education,  there  is  perhaps  no  study  equally 
calculated  to  develope  the  mind.  To  make  an  analysis,  that  is,  to 
divide  a  body  composed  of  many  parts  united  together  into  its 
ultimate  constituents,  a  student  must  remember  and  reason  if  he 
is  properly  taught ;  and,  if  he  enters  upon  a  research,  that  is,  a 
combination  of  analyses,  one  experiment  arising  out  of  another, 
until  the  united  results  enable  a  conclusion  to  be  drawn,  he  be- 
comes a  disciple  of  Lord  Bacon — ^an  inductive  philosopher — ^the 
safest  condition  for  all  study  and  for  every  profession.  In  re* 
spect,  then,  of  the  important  knowledge  to  be  acquired  in  the 
laboratory,  the  training  which  the  mind  undergoes  is  of  the. 
highest  value,  and  I  may  appeal,  with  confidence,  to  all  those  who 
have  passed  through  the  studies  of  the  laboratory,  whether,  what- 
'^ver  their  future  occupation  in  life  has  been,  they  have  not  had 
beir  powers  of  observation  sharpened,  and  their  appreciation  of 
"vidence  improved  by  their  chemical  education. 

*  An  importaDt  stimulus  is  likely  to  be  ^ren  to  the  stadj  of  agrieultortl  ehemurtiy 
•^y  the  exertions  of  that  excellent  institotion,  the  Edinburgh  Ckemioai  Anocifttioii, 
n  introducing  i'  'ato  schoo^". 
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AND    THE     means    BEST    CALCULATED    TO    COUNTERACT 
THEIR  RAVAGES. — NO.  XVL 

By  the  Rer.  James  Duncan^  M.W.S. 

Lie4. — ^Almost  all  our  domestic  animak  are  well  known  to  be 
more  or  less  infested  with  minute  parasites,  which  have  been 
lon^  referred  by  naturalists  to  the  genus  Pediculus.  The  great 
majority  of  our  native  animals,  whether  wild  or  in  a  domestic 
state,  hiBive  their  peculiar  kinds  appropriated  to  them.  Indeed, 
it  was  long  imagined  that  each  and  every  animal  had  its  own 
peculiar  parasite,  but  this  is  not  altogether  borne  out  by  facts ; 
for, 

Ahhoiigli,  in  the  majpritj  of  eases,  a  distmet  species  of  insect  is  found  upon 
each  partienlar  animal,  i.  e.  quadruped  or  bird,  yet  there  are  several  instances 
where  the  same  kind  infests  three  or  four  different  species  of  birds,  but,  in  such  ex- 
eeptimis,  thej  are  ahnost  always  eonfined  to  individuals  of  the  same  genera  or  family, 
or  at  least  to  species  of  similar  habits.  This  is  more  strictly  the  case  with  birds 
than  quadrupeds.  For  instance,  Doeophortu  icteroides  I  have  found  on  nearly  every 
^eeies  of  duck  which  has  come  under  my  notice.  I  have  received  it  from  other 
birds  also ;  but  they  were  of  aquatic  habits,  and  belonging  to  the  order  Natatores. 
The  Nvrmm$  cbteunu  infests  several  species  of  sandpipers,  godwits,  &c. ;  the  Nirmuf 
mfnM  VEpWk  several  of  the  hawks  and  falcons ;  and  Dooophanu  kuri  upon  nearly  all  the 
pnUs.  In  the  instances  among  quadrupeds  it  is  rather  doubtful  whether  the  species 
IS  common  to  two  different  animals  or  not,  or  whether  they  may  not  have  been 
merely  transferred  by  associating  or  frequenting  the  same  place  dt  abode ;  as — for 
exami^  the  Triehodecta  teoJarii  found  both  upon  the  ox  and  ass — ^where  the  animals 
are  feeding  in  the  same  stall,  or  sleep  together,  a  transfer  of  property  might 
easfly  be  made.  The  HcBtncUapinus  pUifems  infests  dogs,  and  I  have  received 
speeanens  from  the  ferret,  which  last  animal  was  said  to  swarm  with  them.  Here 
it  is  radier  difficult  to  account  for  the  occurrence,  as  I  am  not  aware  that  the  two 
animals  ever  live  on  friendly  terms  with  each  other ;  and,  moreover,  the  person  from 
whom  I  received  them  informed  me  that  he  had  not  a  dog.  When  we  extend  our 
obaervatioiis  to  genera,  we  find  they  take  a  much  wider  range,  and  it  is  in  only 
two  or  three  cases  that  we  could  with  any  confidence  assert  that  they  were  diag- 
nostie  of  certain  families  of  Vertebrata.  It  is  easy  to  say  whether  they  are  belong- 
ing to  quadruped  or  bird,  but  more  difiicult  to  pronounce  the  peculiar  family  of 
eitiier,assome  genera  of  each  division  appear  perfect  cosmopolites ;  as,  for  instance, 
the  genus  Pediculus  of  Linn.,  (since  divided  into  Pediculus  and  Hsmatopinus,) 
hendes  infesting  man,  is  also  found  in  the  orders  Quadrumanay  on  monkeys; 
RodenHiif  on  the  Squirrel,  hare,  rabbit,  water-rat ;  Camtvorct^  on  the  dog  and  seal ; 
PatkwderwkMta^  on  the  swine,  ass,  and  camel ;  BuminatUia,  on  the  deer,  ox,  and 
buffiJo.  The  genus  Nirmus,  again,  is  very  extensively  spread,  infesting  every  order 
of  birds  bat  the  OaUin<iceo8,  Docophorus,  all  but  GcUlinacea  and  Colunibidas ; 
Lipeums  infesting  the  orders  GroUinacea,  Grallce,  Palmipedes,  and  Accipitres ;  while, 
on  the  other  hani^a  few,  as  I  have  stated,  are  nearly  certain  indexes  to  the  families. 
Eureom  only  on  Chdidonet ;  Trinoton  only  on  Palmipedet ;  Goniocotes  and  Goniodes 
only  on  Gallinacea  and  Columbidce ;  Gyropus  only  on  the  Guinea-pig  in  this  country. 
Pr  fiormeister  enumerates  a  species  auo  from  the  Ai,  (Bradypus  tridactylus,)  and, 
lastly,  the  genns  Phthirius  on  man.* 

Not  only  are  there  numerous  instances  of  one  kind  of  pedicular 

♦  «  Denny's  Monographia  Anoplurorum  Britanniw." — P.  ix. 
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parasite  being  confined  to  one  kind  of  animal,  but  in  not  a  few 
cases  there  is  a  particular  species  assigned  to  different  parts  of 
the  same  animal,  and  these  are  seldom  found  to  encroach  on  their 
respective  provinces.  This  fact,  in  a  physiological  point  of  view, 
is  exceedingly  curious,  and  difficult  to  be  accounted  for.  In  Mr 
Denny'*s  beautiful  work,  a  quotation  from  which  has  just  be^n 
given,  all  the  species  hitherto  found  in  this  country  arm 
described  and  figured  in  a  style  of  art  which  has  been  seldom 
surpassed  as  applied  to  entomological  subjects.  He  enumerates 
nearly  250  diflferent  species  as  occurring  on  British  animals. 
The  great  majority  of  these  are  found  in  too  small  numbers  to 
produce  any  injury  of  importance;  but  others,  again,  as  is 
well  known  to  every  one  that  rears  and  fattens  cattle,  multiply 
excessively  at  times,  and  are  productive  of  great  uneasiness  and 
annoyance  to  the  animals,  while  they  greatly  Impair  their  look 
by  denuding  the  skin  of  the  hair,  and  giving  it  a  very  unsightly 
appearance. 

Naturalists  differ  in  opinion  as  to  whether  these  insects  undergo 
a  true  metamorphosis,  like  others  of  their  class.  The  truth 
appears  to  be,  that  the  metamorphosis  is  very  imperfect,  and 
seeiQs  to  consist  in  a  series  of  consecutive  changes  of  skin, 
and  gradual  increase  in  size,  such  as  might  be  expected  in  an 
animal  in  its  progress  to  maturity,  rather  than  to  form  a 
metamorphosis,  properly  so  called.  In  all  stages  they  are  active, 
and  possess  the  power  of  taking  food. 

It  is  of  importance,  in  a  practical  point  of  view,  to  be  ac- 
quainted with  the  marks  by  which  these  troublesome  and  dis- 
affreeablo  parasites  are  distinguished,  because  different  methods 
of  destroying  them  require  to  be  adopted  according  to  their 
different  habits  and  places  of  residence.  The  whole  tribe  is 
divided  into  two  sections ;  the  one  containing  such  species  as 
are  provided  with  a  tubular  sucker,  the  other,  the  kinds  having 
the  mouth  provided  with  two  horny  mandibles  or  jaws.  These 
differences  in  the  structure  of  the  mouth  must  obviously  exercise 
a  great  influence  on  their  habits  and  general  modes  of  procedure. 

The  first  we  shall  notice,  which  is  one  of  the  most  common  and 
troublesome,  belongs  to  the  last-mentioned  division ;  it  is  the 
Trichodectes  scalaris.  The  genus  Trichodectes  is  known  by 
having  the  antennae  three-jointed  ;  the  tarsi  with  one  claw  ;  the 
head  horizontal  and  scale-like,  with  the  mouth  beneath ;  man- 
dibles strong,  tridentate  at  the  apex ;  the  eyes  very  inconspicuous, 
*ind  at  times  invisible.  All  the  species  live  upon  quadrupeds, 
,heir  food  consisting  of  hair,  wool,  and  exfoliated  particles  of 
he  epidermis.  Their  jaws  act  horizontally,  and  cut  off  the 
hair  close  by  the  roots,  exactly  as  if  it  had  been  done  with  a  pair 
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T.  setzlaris^  Pediculus  hovisy  Linn.     Louse  Fig.  1* 

of  the  Oxj  is  about  half  a  line  in  length,  the  i 

head  and  thorax  of  a  bright  rust-yellow,  the 
former  with  two  dusky  spots  in  front,  and  of 
an  oboordate  shape;  eyes  prominent;  antennae 
pale  yellow,  the  third  joint  longest  and  spindle- 
shaped  ;  abdomen  oblong,  pale,  tawny,  finely 
pubescent,  the  first  six  segments  with  a  trans- 
verse rust-red  or  dusky  band  on  the  upper 
half,  and  a  large  longitudinal  spot  of  the 
same  colour  on  each  side ;  the  hinder  extremity 
with  a  large  similarly  coloured  spot;  legs 
pale ;  the  claws  nearly  straight.     (Fig.  1.) 

This  species  is  very  common  on  cattle, 
and  for  the  most  part  is  found  about  the  roots  of  the  hair  on  the 
mane. 

T.  equiy  Pediculus  equi,  Linn,  Louse  of 
the  Horse. — Nearly  one-half  larger  than  the 
preceding,  but  in  other  respects  bearing  a 
close  resemblance  to  it.  The  head  and  thorax 
are  of  a  bright  chestnut  colour;  the  head 
somewhat  square,  with  the  angles  rounded, 
and  much  wider  than  the  thorax,  having  an 
angular  dusky  line  on  each  side  posteriorly ; 
antennae  pale,  thick,  the  last  joint  longest, 
and  somewhat  club-shaped  ;  abdomen  obconi- 
cal,  coloured  nearly  as  in  T.  scalaris ;  legs 
pale,  thick,  and  strong,  the  tibial  abruptly 
clavate  ;  the  tarsi  short.    (Fig.  2.) 

Common  on  the  horse  and  ass,  multiplying  to  a  great  extent 
when  these  animals  are  afflicted  with  certain  kinds  of  diseases.  It 
is  said  to  be  most  plentiful  when  the  animals  are  fresh  from 
pasture.  Several  other  species  belonging  to  this  genus  are  found 
on  different  animals.  One  occurs  on  the  sheep,  {T,  sphwro- 
cepialus,)  another  (T,  longicot^tis)  on  the  fallow-deer,  and  a 
third  (y.  similis)  on  the  red-deer;  but  they  never  appear  to 
increase  on  these  animals  to  an  injurious  extent. 

Hcem<itopinus  eurysternus.  Louse  of  the  Ox. — In  this  genus  the 
mouth  is  formed  for  sucking,  there  being  a  short  tube  projecting 
from  the  mouth;  the  antennae  are  five-jointed;  the  thorax 
distinctily  separated  from  the  abdomen,  and  much  narrower, 
shorter,  and  broader  than  the  head ;  abdomen  large,  depressed, 
commonly  oval,  consisting  of  eight  or  nine  segments ;  legs  formed 
for  climbing,  very  thick  and  stong ;  claws  single  and  incurved. 
Perhaps  the  most  plentiful  of  all  the  species  which  iafest  cattlo 
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is  that  named  above.    The  head,  which  is  Fio.  9« 

of  a  chestnut  colour,  is  somewhat  trian* 
gular,  rounded  behind ;  the  thorax  dull 
chestnut,  nearly  square,  with  a  spiracle 
and  an  impressed  tine  on  each  side ;  ab- 
domen greyish-white,  or  ochrey,  smooth 
and  shining,  with  four  longitudinal  rows 
of  dusky  homy  excrescences,  the  last  seg- 
ment with  two  black  curved  marks ;  legs 
chestnut)  the  extremity  of  the  claws 
black.  Length  from  1  to  1^  lines. 
(Fig.  3.)  .  .  I 

It  is  this  species,  for  the  most  part,  that  proves  so  troublesome 
to  stalled  oxen.  It  frequents  chiefly  the  mane  and  shoulders. 
Being  a  suctorial  insect,  it  cannot  directly  strip  off  the  hair,  but, 
by  abstracting  the  jucies  by  which  the  bulb  or  root  of  the  hair 
is  nourished,  it  makes  it  more  liable  to  fall  off,  and  the  irritation 
its  punctures  occasion  causes  the  animals  to  rub  themselves  till 
the  skin  is  quite  bare.  Mr  Denny  remarks  that  the  young  are 
much  more  agile  than  the  mature  insect^  and  differ  in  nothing 
except  a  want  of  proportion,  the  limbs  being  much  thicker  as 
compared  with  the  bulk  of  the  body  than  when  adult.  Another 
species,  somewhat  similar  in  appearance,  {H.  mtuli^)  occurs  in  the 
calf,  but  it  does  not  appear  to  be  common. 

Hwmatopinus  suis.  Pediculus  mis,  Linn.  Louse  of  the  Smne. — 
Head  and  thorax  dusky  rust-colour,  the  former  somewhat  pear- 
shaped,  with  an  angular  black  line  at  the  apex,  " 
and  one  on  each  side  before  the  eyes ;  hinder 
angles  of  the  thorax  acute,  each  side  with  a 
distinct  spiracle;  abdomen  large,  flat,  and 
oval ;  of  a  membranaceous  consistency,  bluish 
or  yellowish  ash  colour,  sometimes  nearly 
white ;  the  second  and  five  following  seg- 
ments with  a  black  homy  excrescence  on 
each  side  surrounding  the  spiracles;  the 
hinder  segment  with  a  black  patch  on  each 
side;  legs  pale,  long,  and  thick.  Length  1;^ 
to  If  lines.     (Fig.  4.) 

This  species  is  found,  for  the  most  part,  in  great  plenty  on  all 
juinds  of  swine,  although  certain  breeds  appear  to  be  infested 
»nth  them  more  than  others.  Mr  Denny  states  that  it  does  not 
itppear  to  be  so  generally  spread  as  might  be  expected  from  the 
rlirty  hahits  of  the  animals. 

It  most  freqaently  occurs  (he  says)  on  those  fresh  imported  from  the  Sister  Isle. 
I't  was  many  months  before  I  could  obtain  a  single  example.  I  had  applied  to  ha&l 
&rm».>$  KnA  pi^  »>n»«i»er8  "«3ither  o'  vhom  seamed  to  approve  of  the  idea  wbieh  I  had 
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Mnaeirtd  of  iMr  pigs  being  Umtyj  but  referred  me  to  ihoee  of  the  Emertld  Ide  tm 
being  tore  to  gratify  my  wishea^forgetting,  I  snspect,  ihmt  the  Irish  pigs  come 
to  this  market  to  meet  English  buyers.)   I  accordingly  risited  a  colony  just  arrived. 


being  tore  to  gratify  my  wishea^forgetting,  I  snspect,  that  the  Irish  pigs  eome 
to  this  market  to  meet  English  buyers.)  I  accordingly  risited  a  colony  just  arrived, 
when  I  certainly  met  with  a  ready  supply ;  but  here  they  were  confined  almost 


entirely  to  lean  animals,  and  whererer  I  found  a  pig  fat  or  healthy,  no  game  were 
to  be  seen.  In  walking,  this  species  usee  the  claw  a^  tibial  tooth  with  great  iMility 
(which  act  as  finger  and  thumb)  in  taking  hold  of  a  single  hair.  The  male  is  much 
fimaller,  with  the  abdomen  shorter,  sub-orbieulai^  and  the  segments  lobate ;  the 
egg  or  nit  is  }  of  a  line  in  length,  of  a  cream  colour,  and  elegantly  shagreened, 
oblong,  and  i£ghtly  acuminated,  surrounded  by  a  lid,  which,  when  tlie  young 
insect  .'is  ready  to  emerge,  splits  circularly,  or,  as  a  botanist  would  say,  has  a 
eircumcisile  dehiscence. 

H.  atini^  Pediculus  asin%  Linn.  Louse  of  the  Ass, — About 
the  size  of  the  preceding  species  ;  colour  rust-yellow  on  the  head 
and  thorax,  the  former  very  long,  narrow  anteriorly,  with  two 
black  patches  on  each  side  near  the  apex ;  abdomen  large  and 
ovate,  pale-yellowish  w^hite,  wrinkled  and  hairy,  with  a  dusky  horny 
excrescence  surrounding  each  spiracle  ;  the  last  segment  with  a 
large  angular  black  spot  on  each  side  ;  legs  short  and  thick,  the 
colour  of  the  thorax.     Length  1  to  If  lines. 

This  parasite  is  very  plentiful  on  the  ass,  particularly  about 
the  head  and  mane,  but,  probably,  owing  to  the  thick  skin  of  the 
animal,  it  does  not  appear  to  occasion  it  much  annoyance.  The 
rabbit  is  also  infested  with  a  peculiar  species  of  Hwrnntopinus^ 
and  likewise  the  dog,  but  they  seldom  increasa  to  any  great 
Extent. 

These  are  the  principal  pedicular  parasites  which  are  most 
annoying  to  our  most  useful  quadrupeds.  Birds  of  almost  every 
kind,  whether  wild  or  tame,  have  also  their  peculiar  inhabitants 
of  this  class ;  not  a  few  of  them  are  infested  by  several  diffe- 
rent kinds.  This  is  the  case  more  especially  with  the  common 
domestic  fowl,  which  has  at  least  five  species  appropriated  to  it. 
Of  these,  one  of  the  most  common,  which  may  be  seen  running 
over  the  hands  of  those  employed  in  plucking  fowls,  and  which  is 
difficult  to  brush  off,  owing  to  the  flatness  and  smoothness  of  its 
body,  18  the 

Menopon  pallidum^  Pediculus  galUncc^  Linn. — It  is  very 
minute,  not  exceeding  ^  or  f  of  a  line  in  length  ;  the  colour  pale 
straw,  the  surface  shining  and  smooth;  head  triangular  and 
obtuse,  with  pitchy  spots  on  each  side ;  antennae  with  the  fourth 
joint  large  and  oblong,  and  terminating  in  a  tuft  of  hairs  ;  eyes 
dark ;  abdomen  elongate  oval,  the  segments  equal ;  legs  ratner 
thick,  the  anterior  thighs  broad  and  round.  The  other  species 
which  infest  poultry  are  the  Goniodes  dissimilis^  a  genus 
remarkable  for  having,  in  the  males,  the  third  joint  of  the 
antennae  recurved  towards  the  first,  and  forming  a  claw,  by" 
which  the  insect  can  lay  hold  of  a  hair,  the  barb  of  a  feather, 
<Mr  any  other  small  object;  Goniocotes  hologasier^  having  the 
head,  thorax,  and  legs  pale  yellow,  with  pitchy  black  marginal 
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bands  and  spots,  and  the  abdomen  with  pale  ash-coloured  lateral 
bands  bordered  with  black.  Neither  of  these  two  species  is 
common.  But  the  Lipeurm  variabilis^  which  may  be  known  by 
being  of  a  dull  white  colour  margined  with  black,  is  very  abun- 
dant on  the  domestic  fowl,  preferring  the  primary  and  secondary 
feathers  of  the  wings,  among  the  webs  of  which  it  moves  with 
great  celerity. 

Two  or  three  different  species  inhabit  the  various  kinds  of 
pigeon.  Of  these  the  most  common  is  Goniocotes  compar^  which 
has  a  large  head,  with  produced  acute  angles  behinci,  from  each  of 
which  two  long  bristles  project;  abdomen  white,  broad  and 
obovate,  the  margin  all  round  rusty  brown  ;  length  from  1  to  1  ^ 
line.  Next  to  this  in  frequency,  and  sometimes  still  more  abun- 
dant, is  Lipeurm  baculus,  the  body  of  which  is  very  narrow  and 
elongated,  the  head  angular  and  depressed ;  the  abdomen  nearly 
cylindrical,  dull  yellow-white,  with  a  series  of  large  trapezoidal 
dusky  patches  on  each  side.  Few  birds,  Mr  Denny  remarks,  are 
so  infested  with  parasites  as  the  Colwmhidw  ;  besides  four  species 
of  lice,  he  has  found  upon  them  a  large  Ixodes^  a  small  AcaruSy 
and  the  Fitlex  columboe  ;  and  the  Rev.  S.  Jenyns  detected  a  bug, 
Cimex  columharim^  which  he  has  described  in  the  "  Annals  of 
Natural  History."'* 

Grouse,  and  their  near  ally,  the  common  partridge,  are  far 
from  being  exejnpted  from  these  unwelcome  visitors ;  and  in 
unhealthy  seasons,  when  the  former  are  in  a  debilitated  state, 
the  attacks  of  the  parasites  tend  greatly  to  retard  or  prevent 
their  recovery.  Goniodes  tetraonis  infests  both  the  black-cock 
and  common  grouse,  and  is,  for  the  most  part,  very  common.  The 
form  of  the  head  resembles  tliat  of  Goniocotes  com  par ;  colour  of 
the  head  and  thorax  pale  chestnut  yellow;  abdomen  palo 
yellowish- white,  obovate,  lateral  margin  bright  chestnut,  each 
segment,  except  tlio  antepenultimate,  with  a  pitchy  sutural, 
somewhat  club-shaped,  abbreviated  band.  Length  about  a  line ; 
the  female  somewhat  larger.  Nirmus  cameratus  is  also  common 
on  the  red  grouse.  It  is  much  smaller  than  the  above,  deep 
chestnut  colour  and  pilose;  head  short,  and  SQinewhat  heart- 
shaped  ;  central  band  and  sutures  of  the  abdomen  pale  yellow 
white.  The  species  most  frequently  observed  on  the  common 
partridge  is  Meno^on  perdricis,  a  very  minute  insect,  not  exceed- 
ing I  of  a  line  in  length,  of  a  dull  ochrey  yellow,  the  head 
'arge  and  almost  semilunar,  with  a  dusky  spot  on  each  side,  and 
J,  band  before  each  eye  ;  the  abdomen  broad.  A  more  remark- 
ble  looking  species,  also  frequenting  this  bird,  is  named 
Goniodes  dispar,  but  it  is  not  of  frequent  occurrence.     One  of 

*   Vr«    V.  p.  243. 
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the  largest  known  parasites  of  this  class  occurs  on  the  peacock. 
It  is  Goniodes  /alcteornis^  Pedicultis  pavonis^  Linn,  The  female 
is  abont  2  lines  in  length ;  and  the  male  has  the  first  joint  of 
the  antennae  with  a  large  tooth  on  the  internal  edge;  second  cylin- 
dricid ;  the  apex  oblique ;  third  long  and  recurved ;  fourth  and 
fifth  very  small,  in  th3  female  filiform.  This  insect  may  be 
found  after  the  death  of  the  bird  collected  in  numbers  about  the 
base  of  the  beak  and  crown  of  the  head.  Goniodes  sfylifer^ 
which  has  a  considerable  general  resemblance  to  the  above,  is 
found  on  the  turkey;  it  is  easily  recognised  by  having  the 
hinder  angles  of  the  head  produced  into  a  sharp  projection  like 
a  horn. 

Many  other  of  our  domestic  birds,  such  as  geese,  ducks,  &c.,' 
have  each  a  peculiar  parasite  of  this  class  assigned  to  them,  and 
there  is  scarcely  any  of  our  wild  birds  that  are  without  similar 
assailants.  But  in  such  cases,  the  parasites  appear  to  do  little 
or  no  injury,  and  it  is  unnecessary,  therefore,  to  refer  to  them 
more  particularly. 

In  regard  to  the  means  best  adapted  for  counteracting  the 
ravages  of  these  parasites,  lice  on  cattle  and  horses  may  be  de- 
stroyed by  a  plentiful  and  repeated  application  of  oil,  and  also  by 
repeated  rubbing  of  mercurial  ointment  into  the  affected  parts 
of  the  skin ;  but,  on  using  this  latter  substance,  care  should  be 
taken  not  to  expose  the  animal  to  rain  or  cold. 


ON  THE    FORMATION   OF    MANURE-HEAPS   AND   THE   ECONO- 
MIZING OF  LIQUID  MANURES. 

B/  Mr  T.  R0WLAND.S0N,  Liverpool, 

Sevehal  papers  touching  this  most  important  topic  have 
xippeared  in  the  last  two  numbers  of  the  Farmers^  Magazine.  I 
allude  to  the  translation  by  Mr  G.  Law,  from  Boussingault'^s 
*'Rurale  Economic.'*'  Subjects — "The  Ammomacal  Combinations 
in  Urines,  Excrements,  and  Manures,****  and  "  On  the  Management 
of  the  Dung-Heap  and  the  Manufacture  of  Farm-yard  Manure.'' 
*'  The  Water  contained  in  Manures.  By  Cuthbert  W.  Johnson, 
Esq.,  F.B.S. ;"  and,  lastly,  "  On  the  Management  of  Stable-Dung 
Manure,  especially  as  regards  Exposure  to  Bain.  By  Dr  John 
Davy."  En  passant^  I  may  remark  that  the  two  articles  of 
Boussingault  do  not  convey  any  new  theory  or  practical  sugges- 
tions of  note — Mr  Johnson's  paper  is  a  very  useful  one — Dr  John 
Davy's  is,  however,  of  a  most  important  nature,  so  much  so,  that 
I  shall  extract  the  paper  at  length,  as  it  appeared  copied  from 
the  Edinburgh  Philosophical  Journal  into  the  Farmer's  Maga- 
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zine  for  the  month  of  May.  In  order  to  justify  myself  for  so  doing, 
I  may  state  that  the  general  observations  by  the  learned  Doctor 
are  precisely  similar  to  those  1  had  made  some  time  previous  to  the 
appearance  of  his  paper,  which  will  be  found  to  be  the  case  on  refers 
nng  to  a  paper  of  mine  on  the  subject  of  lime»  which  appeared  in 
the  "  Journal  of  Agriculture''  for  October  1844  ;  in  addition  to 
which,  Dr  Davy  has  made  some  analytical  investigations,  which  I 
have  not,  under  present  circumstances,  a  convenient  opportunity  of 
entering  into.  As,  however,  his  paper  perfectly  coincides  with  the 
opinions  I  have  formerly  held  on  the  subject,  and  the  analytical 
investigations  being  in  their  results  agreeable  to  what  I  have 
long  suspected,  is  the  reason  I  now  incorporate  his  paper  with 
this  in  such  a  wholesale  manner.  I  have  thus  copiously  alluded 
to  the  papers  above  named,  as  I  shall  have  more  or  less  occasion 
to  recur  to  them  hereafter.  The  remedies  which  I  intend  to 
propose  for  some  of  the  evils  complained  of  with  respect  to  the 
general  management  of  manure-heaps,  I  am  sorry  to  say,  are  not 
as  yet  of  so  satisfactory  a  nature  as  I  could  wish.  I  have  no 
doubt,  however,  but  the  difficulties  which  I  shall  point  out  are 
not  of  an  insurmountable  nature.     Dr  Davy  states — 

The  fann-6teading8  here  (Westmoreland)  are  commonly  ou  declivities ;  the  dii9g« 
heap  is  usually  placed  on  a  declivity,  often  by  the  road-side,  and,  in  consequence^ 
after  every  shower  of  rain,  the  water  that  runs  off,  percolating  through  the  manure, 
robs  it  of  some  of  its  most  valuable  ingredients,  especially  its  soluble  salts  and 
soluble  animal  and  vegetable  matter,  tending  to  starve  the  fields  and  pollute  the 
roads.  I  have  had  the  curiosity  to  collect  portions  of  such  drainage  and  subject 
them  to  examination  ;  and  I  now  propose  to  give  the  results,  as  they  shew  in  a  very 
marked  manner  the  injurious  effect,  and  how  great  is  the  loss  to  the  farmer,  in  con* 
sequence.  The  first  portion  collected  was  from  a  heap  of  stable  dung,  fresh  frona 
the  stable,  just  before  a  heavy  fall  of  rain,  the  accompaniment  of  a  thunder- storm, 
nearly  an  inch  falling  in  three  hours.  The  water  which  ran  from  the  dung-heap 
was  of  the  colour  of  a  weak  infusion  of  coffee,  of  specific  gravity  1002  to  pure  water, 
or  1000.  With  the  peculiar  smell  of  stable  dung,  it  had  a  just  perceptible  smell  of 
ammonia,  which  was  rendered  more  distinct  by  the  addition  of  lime.  Under  the 
microscope,  it  was  found  to  contain,  beside  a  fine  granular  matter,  and  many  minute 
fibres  and  scales,  particles  resembling  grains  of  pollen,  and  two  or  three  difTereiit 
kinds  of  animalcules.  Evaporated  to  dryness,  it  yielded  2.6  per  1000  of  brown 
matter,  which  deliquesced  on  exposure  to  a  moist  atmosphere ;  emitted  a  very  Caint 
smell  of  ammonia  whenlbaixed  with  lime,  indicating  that,  in  the  process  of  evapom- 
tion,  most  of  the  ammoniacal  salt  had  been  expelled,  and  was,  therefore,  carbonate 
of  ammonia ;  and,  when  incinerated,  afforded  as  much  as  51.6  percent,  of  grey  ash — • 
48.4  per  cent,  of  the  extract  having  been  destroyed  by  the  fire,  which  may  be  con- 
sidered as  animal  and  vegetable  matter.  The  ash  was  found  to  contain  the  snlphuriey 
phosphoric,  and  carbonic  acids,  and  chlorine,  with  potash,  soda,  lime,  and  niagnesiay 
(^iefly  in  the  form,  it  may  be  inferred,  of  carbonate  of  potash,  phosphate  of  lime, 
«iiphate  of  lime,  sulphate  of  magnesia,*  and  common  salt. 


Jrhe  proportion  of  the  sulphate  of  lime  was  large,  as  was  also  that  of  the  fixed 
xukalme  salts,  whilst  that  of  the  phosphate  of  lime  and  the  magnesian  salt  was  mw^h, 
^e  next  specimen  examined  was  from  a  much  larger  and  older  dung-heap,  after  a 
asU  of  1.12  inch  of  rain  in  about  twelve  hours.  The  fluid  was  of  a  darker  biowa 
than  the  preceding,  very  similar  in  its  appearance  under  the  microscope,  of  higher 

^uerv.  ""''ould  not  ♦he  nmagrnep;*.  »>e  '->und  as  a  phosphate  or  ammonia  pho^bate  f 
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gATitjr,  Tiz.  1008,  and  f  et  lew  rich  in  ammoniacid  salt ;  for,  when  mixed 
with  lime,  it  gave  only  a  yezr  famt  smell  of  ammonia ;  and  its  extract  obtained  hy 
•vmpoimtioii,  when  mixed  with  lime,  had  no  limeH  of  the  rolatile  alkali. 

U  yielded,  on  eraporatioo,  10.4  per  1000  solid  matter,  similar  generally  to  that 
obtained  from  the  first  portion  in  its  qualities — abounding,  in  like  manner,  in  salts, 
and  thoee  of  the  same  description.  The  third  specimen  collected  for  examination 
was  from  the  same  dung-heap,  after  a  fall  of  2*70  inches  of  rain  in  twenty>four 
honis*  It  diflered  so  little  from  the  preceding  that  it  is  not  necessary  to  describe 
it  nartieularly.  As  might  have  been  expected,  it  was  more  dilute,  its  specific  gravity 
bemg  1004.  The  last  specimen  I  shall  notice  was  one  procured  from  the  same  dung- 
heap,  after  four  days  of  dry  weather  following  the  heavy  rain  last  mentioned.  It 
was  ooxing  ont  slowly  in  small  quantity ;  was  of  a  dark  brown  hue,  nearly  trans- 
parent,  ami  almost  destitute  of  smelL  Under  the  microscope  it  exhibited  a  few 
parUcles  and  fibres,  a  very  few  minute  crystals,  without  any  animalcules.  I  had 
expected  to  have  found  it  a  concentrated  infusion  of  the  dung-heap,  and,  as  such,  of 
lugh  specific  gravity.  But  it  was  otherwise.  Its  specific  gravity  exceeded  very  little 
tliat  of  the  preceding,  and  uras  less  than  that  of  the  second  portion,  being  only  1005, 
leading  to  the  conclusion  that  the  manure  was  nearly  exhausted  of  its  soluble  matter. 
The  weather,  during  the  four  days  without  rain,  was  comparatively  cold  for  the 
season,  (it  was  in  September,)  with  a  northerly  wind,  the  thermometer,  even  by  day, 
below  58  degrees,  and  at  night  once  or  twice  approaching  the  freezing  point.  This 
low  temperature  must  have  checked  or  put  a  stop  to  fermentation,  which,  in  its  turn, 
might  have  prevented  the  further  formation  of  soluble  matter.  The  infusion  mixea 
witii  lime  indicated  the  presence  of  ammoniacal  salts ;  it  emitted  a  pretty  strong 
smell  of  ammonia ;  and,  judging  from  the  effects  of  other  reagents,  its  composition 
was  very  similar  to  that  of  the  preceding  portions.  It  probably  contained  a  larger 
proportion  of  vegetable  matter,  humus  and  humic  acids,  than  the  earlier  drainings : 
it  gave  a  rery  copious  precipitate  with  the  acetate  of  lead.*  The  bearing  and  appli* 
cation  of  th^  results  hardly  require  to  be  pointed  out.  As  the  drainage  of  the 
dung-heap  exposed  to  rain  contains  some  of  the  best,  the  chief  ingredients  of  active 
mannre,  (excepting  always  the  insoluble  phosphates,)  it  follows  that  the  more  the 
dnng  ia  expoeed — the  more  it  is  subjected  to  the  washing  and  percolation  of  rain- 
water—4he  greater  must  be  its  loss,  the  poorer  and  more  exhausted  it  must  become ; 
and  that  shdter  from  rain  is  essential  as  a  preventive — such  a  shelter  as  only  can  be 
well  secured  by  a  sbed. 

The  rational  objects  to  be  obtained  in  preparing  manures  in  a 
proper  manner  are,  in  the  first  place,  to  preserve  and  collect  all 
matters  containing  either  the  organic  or  inorganic  constituents 
of  ^the  crops  which  we  are  about  to  raise;  and,  2dlyy  if  the 
matters  so  collected  are  in  such  a  state  as  not  to  be  immediately 
available  as  food  for  plants,  to  render  them  so  by  artificial  means. 
The  course  usually  pursued  for  the  first  object  is  to  collect  all  the 
excreta  (usually  mixed  with  straw)  voided  by  the  animals  in 
the  cattle-sheds,  sties,  stables,  and  straw-yards,  throwing  the 
whole  into  a  heap,  and  leaving  it  in  that  state  imtil  carted  into 
the  field.  Generally  speaking,  little  care  is  taken  to  preserve 
the  urine  voided  by  the  cattle,  &c.,  except  that  which  is  absorbed 
by  the  straw.  Much  has  been  written  with  respect  to  the  second 
object,  such  as  turning  over  the  heaps  periodically,  in  order  to 
promote  a  greater  and  more  equal  fermentation.     This  plan  has 

*  Hub  might  be  supposed  to  indicate  the  presence  of  chlorine,  which  probably 
doii  exist  in  minute  pn^rtion ;  but,  aa  I  have  already  shewn  in  my  article  on 
hme,  when  a  solution  of  lead  is  poured  into  a  solution  of  humate  of  potash,  a 
copiooB  precipitate  is  yielded^  leaving  a  colourless  solution,  although  no  chUnnne  bt 


72  MR  ROWLAXDSOX  ox  the  formation  op  MANURS-HEAPa 

had  both  strenuous  advocates  and  adversaries.  Amongst  the 
latter  is  Boussingault,  who  states : — "  From  what  has  now  been 
said,  it  will  be  understood  how  destructive  to  good  manure  is 
the  custom  which  obtains  in  certain  countries  of  turning  dung- 
heaps  frequently — of  airing  them,  as  it  were,  in  order  to  hasten 
their  decomposition.  Treated  in  this  way,  stable  litter,  &c.,  does, 
in  fact,  decompose  much  more  rapidly ;  but  it  does  so,  and  I  own 
I  do  not  myself  clearly  perceive  the  object  proposed  by  it,  at  the 
expense  of  the  quality;  for  it  is  very  evident  that  the  volatile 
principles  must  be  dissipated  and  lost  in  the  same  proportion  as 
their  points  of  contact  with  the  air  are  multiphed/**  I  am 
inclined  to  doubt  that  so  serious  a  dissipation  of  the  volatile 
principles  (ammonia)  of  manure  takes  place  in  consequence  of 
the  turning  over  of  manure-heaps  as  is  here  described,  and 
am  more  inclined  to  agree  with  the  advocates  of  old  fermented 
manure,  that  the  loss  sustained  mainly  consists  of  carbonic  acid 
and  water;  in  fact,  Boussingault  admits,  on  the  authority  of 
Thaer,  that  air,  collected  from  the  surface  of  a  dung-heap  under- 
going moderate  fermentation,  does  not  contain  much  more 
carbonic  acid  than  that  which  is  taken  from  the  mass  of  the 
atmosphere.  Neither  does  a  vessel  containing  nitric  acid, 
when  placed  upon  the  fermenting  mass,  produce  those  dense 
white  vapours  which  are  a  certain  indication  of  the  presence 
of  ammonia.  The  decay  of  vegetable  fibre  in  preparing  manure 
is  of  great  consequence  for  two  reasons,  viz.,  it  prepares  the 
straw,  so  that  it  can  be  easily  broken  by  the  fork  or  cut  by  the 
spade,  and  is  easier  to  work  into  the  ground  by  the  plough, 
whilst  at  the  same  time  the  inorganic  constituents  of  the  straw, 
&c.,  are  set  free.  The  due  fermentation,  therefore,  of  the  whole 
mass  constituting  a  dung-heap  is  of  primary  importance.  In 
accomplishing  this,  some  circumspection  is  required;  for  if 
allowed  to  acquire  too  high  a  temperature,  the  mass  becomes 
what  is  commonly  termed  firefanged,  or  sometimes  even  catches 
fire ;  in  either  case,  only  the  inorganic  constituents  remain.  I 
may  here  remark  that  this  circumstance  of  firefanging  is  conclu- 
sive evidence  against  the  truth  of  the  theory  that  we  have  only  to 
place  upon  our  fields  the  inorganic  constituents  of  the  crops 
which  we  draw  from  them,  in  order  to  produce  perpetual  fertility, 
otherwise  firefanging  our  dung-heaps  would  be  a  benefit  rather 
than  an  injury,  but  all  practical  farmers  know  that  the  contrary 
^s  the  case,  the  opposite  circumstance,  the  non-production  of 
•="ifficient  heat,  is  attended  with  the  disadvantage  of  leaving  the 
«traw  in  a  tough  state,  so  as  not  to  be  easily  workable. 

I  shall  only  at  present  briefly  notice  what  appears  to  be  the 
general  opinion — it  is  borne  out  by  the  authority  of  the  most 
tsu  .^^jfp^fi,^  ji^pH  whicli  perfectly  agrees  with  my  own  experience-^ 
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VIZ.,  that,  in  the  preparation  of  the  manure-heap,  too  great  care 
cannot  be  taken  to  most  intimately  mix  together  the  produce  of 
stables,  cattle-sheds,  sties,  &;c.,  as  this  mixture  is  always  found  to 
produce  that  slow  but  perfect  fermentation  most  advantageous  to 
the  objects  of  the  farmer.  This  might  well  be  expected,  as  horse 
manure  is  well  known  to  be  prone,  especially  in  hot  weather,  to 
become  exceedingly  hot,  and  frequently,  if  particular  care  is  not 
taken,  fire-fanged,  whilst  the  dung  from  the  cattle-sheds,  on  the 
contrary,  is  noted  as  being  cold ;  in  other  words,  not  prone  to 
ferment.  I  strongly  suspect  that  the  reason  of  this  difference 
arises  from  the  circumstance  that  the  fluid  and  solid  excrements 
of  the  horse  contain  a  much  larger  amount  of  nitrogenous 
compounds  than  those  of  homed  cattle,  and,  from  their  more 
complex  composition,  give  rise  to  a  more  rapid  and  intense 
decomposition.  Although  the  volatile  alkali  (ammonia)  abounds 
more  in  the  excrements  of  the  horse,  the  mineral  and  vegetable 
alkalis  (soda  and  potash)  are  found  in  greater  abundance  in 
those  of  homed  cattle.  I  wish  this  circumstance  to  be  remem- 
bered, as  it  is  of  some  importance  to  the  consideration  of  the 
subject.  I  quite  agree  with  Dr  Davy  that  sheds  are  indispens- 
able for  the  due  preparation  of  farm-yard  manure,  as  they  would 
be  the  means  of  keeping  off  the  intense  heats  of  summer  and  the 
rains  of  all  parts  of  the  year.  It  cannot  be  a  matter  of  slight 
consequence  that  the  surface  of  a  dung-heap  should  be  kept  at 
90**  in  the  shade,  or  120''  in  the  sun  for  days  together ;  and,  with 
respect  to  rain,  I  think  I  shall  clearly  shew  that  every  drop 
which  falls,  and  afterwards  exudes  from  a  dung-heap,  robs  it  of 
some  of  its  fertilizing  ingredients.  Experiments  made  by  myself 
shew  clearly  that  the  first  oozings  from  a  dung-heap  contain  the 
largest  amount  of  its  inorganic  constituents  and  the  greatest 
quantity  of  ammonia.  I  allude  to  the  liquid  running  from  a  heap 
in  its  fresh  and  unfermented  state.  I  may,  however,  remark  that 
a  considerable  portion  of  the  salts  appear  always  in  this  state  to  be 
in  the  state  of  carbonates,  as,  on  the  introduction  of  a  little  acid,  a 
tolerably  copious  disengagement  of  gas  takes  place,  which  I  have 
no  doubt,  though  I  did  not  test  it  for  the  purpose,  is  the  carbonic 
acid  gas.  The  same  Uquid  allowed  to  stand  a  few  days  ceased  to 
effervesce,  and  sulphuretted  hydrogen  was  evolved  pretty  freely, 
evincing  that  the  decomposition  of  the  sulphates  was  taking  place. 
Lime-water  and  the  salts  of  lime  only  slightly  discoloured  it,  pre- 
cipitating a  small  amount  of  dirty-coloured  sediment.  The  drain- 
ings  from  a  manure-heap,  especially  if  it  consists  wholly  or  prin- 
cipally of  horse  dung,  when  fermented  for  a  few  days,  and  collected 
after  a  shower  of  rain,  possess  a  dark  brown  appearance,  similar 
to  that  described  by  Dr  Davy,  and  if  allowed  some  time  to  settle, 
will  become  tolerably  and  sometimes  perfectly  clear ;  when  such 
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is  the  case,  and  it  takes  place  in  the  course  of  the  fermentation 
of  all  manure-heaps,  it  is  an  indication  that,  in  the  process  of 
decay,  humic  acid  has  been  formed,  which,  combining  with  the 
ammonia  or  fixed  alkalis,  exude  in  the  state  of  brown-coloured 
humates.  I  may  venture  to  affirm  that  one-third  of  the  value  of 
our  manure-heaps  is  lost  in  this  manner.  If  we  investigate  the 
phenomenon  attendant  on  the  fermentation  of  a  manure-heap,  we 
will  find  that  humic  acid  must  be  produced  during  the  decay  of 
woody  fibre,  with  the  simultaneous  formation  of  carbonic  acid 
and  water,  and  the  disengagement  of  the  mineral  alkalis,  which 
immediately  combine  with  the  humic  acid,  forming  humates.  The 
latter,  being  exceedingly  soluble,  are  carried  ofi"  by  the  first  shower 
of  rain  which  falls.  As  this  process  is  being  continually  repeated, 
it  follows,  as  a  matter  of  course,  that  the  greater  portion  of  the 
most  valuable  parts  of  the  manure-heap  is  entirely  lost  to  the 
farmer.  It  may  be  said,  if  such  is  the  case,  a  manure-heap  so 
exposed  to  the  weather  must,  during  the  course  of  a  winter^s 
rain,  be  robbed  of  the  whole  of  its  most  valuable  contents.  Such 
would  undoubtedly  be  the  fact  were  it  not  for  one  counteracting 
circumstance,  viz.,  the  insoluble  humates ;  and  some  combinations 
of  carbon  with  hydrogen  and  oxygen,*  which  do  not  combine 
with  alkalis  to  form  soluble  salts,  have  the  property  of  retaining 
a  great  portion  of  other  salts  and  various  gases.-f"  Were  it  not 
for  this  circumstance,  our  manure-heaps,  as  ordinarily  prepared, 
would  become  destitute  of  all  their  ^rtilizing  ingredients,  wi£h 
the  exception  of  the  almost  insoluble  phosphates  of  lime,  mag- 
nesia, and  the  sulphate  of  lime.  It  is  qmte  true  that  the  fer- 
mentation of  manure-heaps  cannot  proceed  without  the  aid  of 
moisture,  but  ordinary  formed  farm-yard  manure  contains  suf- 
ficient moisture  of  itself,  when  taken  out  of  the  offices,  adequate 
to  the  fermentation  which  is  desirable,  provided  it  is  not  so 
exposed  to  the  action  of  the  sun  and  atmosphere  as  to  cause 
too  great  an  evaporation.  A  shed  would  remedy  this  evil.  Moisture 
is,  however,  not  the  only  circumstance  required  to  the  due  fer- 
moptation  of  a  manure-heap,  oxygen  must  also  be  present,  which 
can  only  be  derived  from  the  atmosphere.  If  a  manure-heap  were 
surrounded  by  an  atmosphere  of  carbonic  acid  gas,  no  fermentar 
tion  would  take  place  whatever  degree  of  moisture  was  present, 
oxygen  being  equally  important  with  moisture  and  heat.  It  fol- 
lows that,  if  we  can  devise  any  means  of  limiting  the  admission 
<^f  the  atmosphere,  we  shall  in  some  degree  obtain  a  control  over 


♦  Frequently  called  coal  of  humus,  but  the  prime  constituent  of  whi<sh  I  cannot 
letermine  at  present.    It  is  eertaiuly  insoluble  in  acids  and  alkalis. 

t  I  am  strongly  induced  to  believe  thai  the  humate  of  lime  has  Dm  property  of 
•etaJni"')'  mpnv  vo1»«»**'h  if  p«-«f  -^rid  r  ^^reat  proportion  of  the  yarious  aalta. 
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the  fermentation  of  the  heap ;  and  the  evil  arisinff  from  the  pre- 
sence of  humic  acid,  which  is  certain  to  he  formed^  can  easily  be 
remedied.  The  fermentation  of  manure-heaps  depending  upon 
the  presence  of  heat,  moisture,  and  the  atmosphere,  the  skilful 
fanner  will  avail  himself  of  the  means  in  his  power  to  promote  or 
retard  fermentation,  by  dispensing  with,  or  admitting,  one  or 
other  of  these  agents  as  the  case  may  require.  This  can  be  done 
in  several  ways,  to  enumerate  and  explain  which,  would,  however, 
require  more  space  than  the  compass  of  this  paper  will  admit.  I 
shall  therefore  confine  my  remarks  to  some  general  rules,  and  to 
modes  of  proceeding  which  will  fall  within  the  capacity  of  the 
humblest  cottager. 

The  free  admission  of  the  atmosphere  is  one  of  the  principal 
causes  of  excess  of  fermentation,  and  Boussingault,  although  he 
does  not  state  this  to  be  the  cai^e^  admits  that  ''  it  is  of  much 
importance  that  the  heap  be  pretty  solid,  in  order  to  prevent  too 
great  a  rise  of  temperature  and  too  rapid  a  fermentation,  which 
is  always  injurious.  At  Buhelbronn,  our  dung-heap  is  so  fii*mly 
trodden  down  in  the  course  of  its  accumulation,  by  the  feet  of  the 
workmen,  that  a  loaded  waggon  drawn  by  four  horses  can  be 
taken  across  it  without  very  great  difficulty.**'  Notwithstanding 
what  has  just  been  stated,  many  able  writers  on  this  matter  have 
asserted  that  tramping  down  manure  is  injurious.  It  is  obvious 
that  each  party  is  right  according  to  circumstances.  If  a  manure- 
heap  is  required  for  almost  immediate  use,  nothing  is  more  cer- 
tain than  that  a  free  admission  of  the  atmosphere  is  necessary, 
in  order  to  promote  free  and  rapid  fermentation ;  but  this  is  done 
at  the  expense  of  a  considerable  escape  of  its  volatile  contents. 
On  the  other  hand,  if  intended  to  lie  for  some  months,  (as  is 
frequently  the  case,)  pressure  and  consequent  absence  of  a  great 

Eortion  of  atmospheric  air  is  advantageous,  fermentation  being 
y  this  means  retarded,  and  generally  proceeds  more  equally 
throughout  the  mass. 

It  is  matter  of  considerable  importance  to  the  farmer,  at  some 
periods  of  the  year,  that  he  should  have  the  means  of  preparing 
his  fresh  into  well  fermented  manure.  In  all  cases,  I  most 
strenuously  advocate  that  moisture  of  every  description  should 
be  kept  from  a  manure-heap,  with  the  exception  of  the  drainings 
of  the  offices,  which  ought  to  be  conveyed  to  th^  heap  or  pit  by 
tunnels,  (there  are  tiles  manufactured  for  the  purpose,)  and  no 
water  should  be  permitted  to  enter,  unless  it  be  thrown  on  for 
some  special  purpose  by  the  proprietor.  By  restricting  the 
admission  of  the  air,  we  Imve  a  direct  command  over  the  ferment? 
atioii  of  the  manure-heap,  and  this  can  only  be  accomplished  by 
placing  the  manure  in  pits.  If  they  have  a  rough  covering,  so 
much  the  better.  The  usual  shape  of  a  manure-heap  is  that  of 
a  cube  or  parallelopipedon,  each  being  a  figure  of  six  sides,  five  of 
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which  are  exposed  to  the  influence  of  the  atmosphere,  the  bottom 
only  not  being  surrounded  by  it.  By  the  use  of  pits  we  shall 
completely  reverse  this  order,  one  side,  the  top,  only  being  exposed 
to  the  atmosphere,  and  that  also  the  side,  from  the  altered 
circumstances  of  the  heap,  by  which  the  atmosphere  will  have 
the  greatest  diflSculty  in  penetrating.  In  fact,  from  the  absence 
of  draught,  fresh  volumes  of  the  atmosphere  will  only  penetrate 
by  means  of  pressure.  In  other  words,  to  fill  up  the  vacuum 
caused  by  the  formation  of  carbonic  acid  and  water,  instead  of, 
as  according  to  the  ordinary  practice,  freely  permeating  the  whole 
.  mass,  and,  by  this  means,  causing  the  disengagement  of  additional 
caloric,  which,  reacting  on  the  mass,  a  more  rapid  fermentation 
ensues,  and  fire-fanging  is  the  frequent  consequence. 

The  mode  in  which  manure-heaps  are  usually  formed  is  that 
exactly  the  best  adapted  to  dissipate  its  most  fertilizing  contents, 
the  soluble,  but  non-volatile,  contents  being  carried  away  through 
the  effects  of  rain,  whilst  a  tolerably  free  draught  of  air  exists 
throughout  the  mass,  as  the  atmosphere  undoubtedly  penetrates 
it  through  the  sides,  in  consequence  of  the  slight  superior  pressure 
there,  and  also  through  the  circumstance  that  the  carbonic  acid, 
water,  &c.,  invariably  escaping  through  the  top,  causes  an  ascend- 
ing current  unfavourable  to  tne  admission  of  the  atmosphere  at 
the  top,  but  decidedly  favourable  to  a  current  passing  in  through 
the  sides,  thus  causing  a  draught  constantly  going  forward  from 
the  sides  through  the  top,  Or  precisely  that  mode  most  favourable 
for  the  dissipation  of  its  valuable  volatile  contents ;  whereas,  if 
we  place  the  manure  in  pits,  all  access  of  air  is  prevented,  except 
such  as  will  b^  required  by  the  formation  of  the  vacuum  previously 
described.  I  never  carried  the  plan  I  now  propose  into  execution, 
having  followed  the  usual  course,  but  I  have  observed  in  this  town, 
(Liverpool,)  where,  on  account  of  the  high  price  of  land,  the 
greatest  economy  of  superficial  space  is  required  in  forming  the 
manure-heaps  of  the  large  horse  and  cattle  proprietors,  the  general 
practice  is  to  form  a  square  pit  about  ten  or  eleven  feet  deep,  to 
deposit  the  manure  in,  of  ekactly  that  fonn  which  will  contain  the 
largest  superficies  with  the  smallest  circumference.  No  form  could 
be  desired  better  for  the  purpose  of  containing  the  greatest  bulk 
in  the  smallest  compass,  and  at  the  same  time  presenting  so  small 
a  surface  for  escape  of  the  caloric  evolved  during  fermentation, 
yet  an  instance  of  fire-fanging  is  never  known  in  these  pits.  It 
sometimes,  however,  happens  that,  from  the  absence  of  a  demand 
or  manure,  or  other  causes,  these  pits  become  filled  above  the 
top,*  sometimes  to  the  height  of  eight  or  ten  feet.    On  such 

♦  They  are  generally  walled,  the  walls  raised  ahout  three  feet  above  the  lerel  of 
.le  yard,  aad  usually  placed  in  some  corner,  or  other  place  the  least  incoromodiotis. 
[n  aorae  places,  however,  the  whole  yai*d  is  excavated  and  boarded  over ;  it  was  in 
^q«  n'  hm  1-tter  pUces  that  I  saw  th«  best  fermented  manure  I  ever  witnessed. 
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occasionfl  I  have  ascertained  that  it  is  sometimes  requisite  to 
obtain  an  immediate  removal  of  the  upper  portion,  or  turn  it  over 
at  considerable  trouble,  in  order  to  prevent  firing.  It  is  worthy 
of  particular  observation  also,  that  where  the  manure  is  heaped 
up  above  the  level  of  the  pits,  and  consequently  one  or  more  sides 
are  exposed  to  the  influence  of  the  atmosphere,  in  such  cases 
the  manure  so  accumulated  never  has  the  same  appearance  as  old 
fermented  manure.  This  cannot  be  owing  to  the  shorter  period 
that  has  elapsed  from  the  formation  of  the  superior  portion 
exposed  to  the  atmosphere,  as  I  have  been  careful  to  observe  and 
mark  the  time  requisite  to  produce  the  certain  appearance  of 
well-fermented  manure  placed  in  pits,  and  such  as  are  raised 
above  them,  and  more  subject  to  the  influence  of  the  atmosphere. 
The  best  formed  manure,  in  the  shortest  period,  that  I  ever 
witnessed,  was  that  of  the  pit  belonging  to  an  extensive  cart 
proprietor.  In  the  stable  I  now  allude  to  there  were  usually 
about  thirty  horses,  the  pit  was  formed  in  the  yard,  and  covered 
over  by  thick  planks,  part  of  which  were  covered  with  earth  and 
paved,  only  a  few  boards  remaining  loose  for  the  convenience  of 
removing  the  manure,  with  a  trap  for  the  purpose  of  putting 
the  manure  into  the  pit.  The  yard  was  roofed  in,  so  that  no 
extraneous  moisture  could  be  admitted.  So  circumstanced, 
I  ascertained  that,  in  summer,  the  whole  of  this  mass,  except 
the  accumulations  of  the  last  few  days,  was  converted  into  a 
well-fermented  workable  state  in  the  course  of  ten  days  to 
a  fortnight;  in  winter  it  took  about  three  weeks  to  accom- 
plish the  same.  It  niight  be  supposed,  from  the  above  descrip- 
tion, that  serious  annoyance  would  be  felt  at  the  escape 
of  anunonia,  and  that  a  most  extraordinary  heat  would  be  gene- 
rated ;  but  such  was  not  the  case.  I  have  been  present  when  a 
pit  so  circumstanced  was  bein^  removed,  but  the  heat  was  not 
near  so  intense  as  that  which  is  frequently  observed  in  ordinary 
farm-yard  dung-heaps ;  but,  unlike  the  latter,  it  was  not  entirely 
confined  to  the  centre,  whilst  the  sides  were  comparatively  cool, 
but  it  pervaded  the  whole  mass  in  an  equal  degree ;  no  perceptible 
smell  of  ammonia  was  perceived,  but  a  very  copious  amount  of 
aqueous  vapour  was  evolved  in  the  course  of  its  removal,  so  much 
BO,  that  you  could  not  at  times  see  the  workmen  in  the  pit  who 
were  in  the  act  of  removing  the  manure.  These  facts  are  strongly 
confirmatory  of  the  correctness  of  my  opinion  that  the  mis- 
management of  the  fermentation  of  our  manure-heaps  arises  from 
the  unlimited  access  of  the  atmosphere,  and  strikingly  illustrate 
the  advantages  to  be  derived  by  casting  the  exuvia,  &c.,  of  farm 
offices  into  pits,  instead  of  throwing  it  into  heaps  in  the  ordinary 
manner.  Another  advantage  to  be  derived  by  using  pits  is,  that, 
in  winter,  the  caloric  arising  from  the  fermentation  of  the  heap 
would  not  be  dissipated  so  speedily  as  it  is  under  the  preseqt 
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system,  when  surrounded  by  a  cold,  perhaps  frosty,  atmosphere. 
It  is  so  well  known  that  manure-heaps  formed  in  winter  do  not 
ferment  equally,  or  scarcely  at  all,  that  it  has  given  rise  to  the 
axiom  that  one  load  of  manure  formed  in  summer  is  worth  two 
formed  in  winter.  I  need  not  enter  into  any  details  as  to 
the  mode  of  forming  such  pits.  Every  sensible  farmer,  if  convinced 
of  the  correctness  of  the  theory,  will  easily  select  the  fittest  place, 
and  invent  the  best  mode,  under  his  own  peculiar  circumstances, 
for  constructing  them.  As  a  general  rule,  they  ought  to  be 
impervious  ;  if  the  soil  will  permit  it,  so  much  the  better,  if  not, 
they  ought  to  be  made  so.  A  rough  covering  would  be  an 
improvement,  for  the  reasons  previously  stated.  Pits  formed  in 
the  manner  des(?ribed  would  convert  the  average  mixture  of  horse 
and  cattle  manure  into  excellent  fermented  manure  in  the  course 
of  three  weeks  or  a  month  in  summer,  and  in  winter  in  the  course 
of  six  or  eight  weeks — ^advantages  which  must  be  most  palpable 
to  every  scientific  farmer ;  and  this  will  be  accomplished  without 
any  loss  worth  mentioning  of  its  volatile  fertilizing  contents. 

The  careful  farmer  wifl  always  be  mindful  that  every  matter 
which  can  be  collected  about  his  farm,  such  as  weeds,  twitch,  or 
squitch,  &c.,  are  collected  and  added  to  his  manure-heap.  Such 
vmi  find  that  the  mode  proposed  has  decided  advantages  over 
the  ordinary  method  ;  whilst  on  this  subject  I  may  remark  that, 
a  few  years  ago,  whilst  fallowing  a  field  overrun  with  weeds, 
twitch,  &c.,  I  had  the  weeds,  after  being  well  harrowed,  carted  to 
the  yard,  and  placed  between  two  layers  of  fresh  horse  manure. 
As  it  was  my  intention  to  apply  the  whole  as  manure  to  potatoes, 
I  thought  it  would  be  advantiageous  to  throw  a  Uttle  nitrate  of 
soda  on  the  weeds,  &c.  This  was  done,  and  a  strong  fermentation 
took  place,  and  the  whole  of  the  weeds  were  converted,  within 
ten  days,  into  a  rich  black  mass.  All  of  the  work  people 
attributed  this  to  the  saltpetre,  as  they  called  it,  being  used.  I 
am  inclined  to  think  that  the  heat  generated  by  the  horse  manure 
caused  the  weeds  rapidly  to  decompose — and  as  matters  in  a 
state  of  decay  have  the  property  of  absorbing  oxygen  from  all 
other  matters  with  which  they  come  in  contact,  it  is  probable 
that  a  portion  of  the  nitric  acid  of  the  nitrate  of  soda  was  decom- 
posed. A  very  heavy  shower  of  rain  fell  between  the  time  of 
mixing  the  weeds,  &c.,  and  the  period  of  removing  them  to  the 
fields,  and  I  never  remarked  such  a  quantity  of  deep-coloured 
fluid  to  exude  from  so  small  a  mass  of  manure,  evincing  that  a 
^eat  quantity  of  humic  acid  was  formed,  which  was  probably 
^mbined  with  the  soda  of  the  nitrate  and  ammonia  of  the 
Jecomposed  horse  manure,  and  not  improbably  ammonia  formed 
by  the  decomposition  of  the  nitric  acia.  I  now  merely  state  the 
icts  as  I  observed  them,  and  phall  be  happy  if  they  can  in  any 
v»v  \t^  f^i^^uip,  Iq  others;  this  much  is  quite  certain,  the 


AND  THE  ECONOMIZING  OF  LIQUID  liANUBBS.  79 

weeds  were  gpeedily  converted  into  an  apparently  good  manure, 
the  value  of  which  I  did  not  attempt  to  determine  at  the  time, 
and  I  have  not  since  repeated  the  experiment.  On  a  large  farm, 
in  some  years,  no  inconsiderable  amount  of  dead  animals  are 
inconsiderately  thrown  aside  or  given  to  the  dogs,  which,  if  cut 
into  pieces,  and  placed  in  pits,  such  as  described,  would  form  a 
valuable  addition  to  our  manure-heaps ;  and,  from  observation, 
I  am  convinced  that,  if  so  placed,  would  occasion  much  less 
annoyance  than  is  felt  by  their  putrefying  in  the  open  air.  How- 
ever we  may  cause  the  manure  of  our  farms  to  be  prepared, 
under  all  circumstances  a  large  amount  of  humic  acid  will  be 
formed.  I  will  not  now  enter  into  a  disquisition  as  to  the  reason 
how  the  humic  acid,  which  forms  a  soluble  salt  with  several  of 
the  alkalis,  becomes,  in  the  course  of  a  lengthened  fermentation, 
converted  into  a  black  substance,  insoluble  in  either  alkalis  or 
acids.  The  result  of  my  observations  amount  to  this,  that  in 
heaps,  as  usually  formed  with  free  access  of  the  atmosphere, 
a  larger  amount  of  humic  acid,  soluble  in  alkalis,  is  fomiea  than 
when  the  manure  is  placed  in  pits  and  access  of  the  atmosphere 
is  limited.  In  the  latter  case,  «ome  humic  acid  is  formed ;  in 
both  cases  the  humic  acid  is  in  the  same  state  as  that  which  is 
foimd  in  barren  peat  mosses,  as  I  have  determined  by  repeated 
experiments.  As  I  have  shewn  in  my  article  on  lime,  humic  acid 
has  a  strong  affinity  to  combine  with  the  alkalis,  potash,  soda, 
and  ammoma,  which  combination  in  manure-heaps  forms  the 
brown-coloured  solution  which  is -observed  running  from  them 
after  rain.  It  is  perfectly  obvious,  therefore,  that  every  drop  of 
this  brown-coloured  liquid  which  oozes  from  a  manure-heap 
contains  in  combination  one  or  other  of  the  above-named 
alkalis,  two  of  which,  potash  and  ammonia,  are  of  so  much 
importance  as  fertilizers.  The  mode  I  have  suggested,  viz. 
placing  the  manure  in  pits,  may  be  said  to  remedy  this  evil, 
as,  at  all  events,  it  ^vill  prevent  the  liquid  from  running 
away.  It  is  of  no  importance,  however,  preserving  the  liquid  of 
manure-heaps  in  the  state  described,  as  I  have  repeatedly  found 
that  no  beneficial  effects  are  derived  from  the  use  of  it.  Lime 
and  its  salts,  however,  have  the  property  of  combining,  the 
former  with  humic  acid,  and  setting  the  previously  combined 
alkali  free  ;  the  latter,  by  double  decomposition,  forms  insoluble 
humate  of  lime,  and  the  soluble  muriate  or  sulphate  of  the  alkali, 
as  the  case  may  be.  Lime-water,  or  milk  of  lime,  if  poured  on 
a  fermenting  heap  of  manure,  will  combine  with  the  himiic  acid, 
but  there  are  two  circumstances  which  prevent  this  operation 
being  so  perfectly  beneficial  to  the  farmer  as  it  might  be  sup- 
posed. In  the  first  place,  the  lime  is  apt  to  combine  with  the 
oarbonio  acid  gas  evolved  during  the  fermentation  of  the  heap, 
and  form  the  carbonate  which  is  insoluble,  and  only  sligbtiy  so 
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where  an  excess  of  carbonic  acid  is  present.  This  condition  is  found 
in  fermenting  manure  ;  but  as  it  is  so  sparingly  so,  viz.  one  part 
of  bicarbonate  of  lime  in  1500  parts  of  water,  its  beneficial 
action  in  neutralizing  the  injurious  action  of  humic  acid  is  much 
deteriorated.  Were,  however,  the  power  of  lime-water  to  destroy 
the  obnoxious  effects  of  free  humic  acid  in  dung-heaps  as  complete 
as  though  no  carbonic  acid  was  present  to  retard  its  influence, 
another  cause  operates  to  prevent  the  remedy  being  so  desirable 
as  it  otherwise  might  be.  When  humic  acid,  combined  with 
ammonia,  is  decomposed  by  Ume  ammonia  is  immediately  sot 
free,  which  is  speedily  converted  into  the  carbonate.  Both  of 
these  being  volatile  substances,  there  is  danger  of  this  important 
nitrogenous  matter  being  dissipated  by  evaporation.  In  experi- 
ments made  with  humate  of  ammonia  decomposed  by  lime-water, 
I  have  not  discovered  the  well-known  smell  of  ammonia,  which  I 
attribute  to  the  fact  that  humate  of  lime  has  the  power  of  absorb- 
in?^  ammonia  in  a  remarkable  degree. 

1  state  these  circumstances  now  by  way  of  caution.  It  occurred 
to  me  that  dissolved  bones  in  muriatic  acid  would  be  the  fittest 
mode  of  counteracting  the  ii\jurious  effects  arising  from  the 
presence  of  free  humic  acid,  or  the  soluble  humates  which  exist 
tn  all  manure-heaps.  I  found,  however,  one  counteracting  cir- 
cumstance, viz.  that  the  mixture  was  extremely  apt  to  gelatinize. 
If,  therefore,  an  economical  mode  could  be  discovered  (and  I  see 
no  difficulty  in  the  way)  of  extracting  the  fat  and  gelatine  from 
bones  previously  to  mixing  them  with  muriatic  acid,  and  also 
converting  the  gelatine  to  a  profitable  use,*  this  would  be  the 
best  mode  of  fixmg  ammonia  and  rendering  humic  acid  innoxious. 

Experiments  made  with  special  manures  seem  to  prove  that 
the  sulphate  of  ammonia  has  greater  fertiUzing  qualities  than 
the  muriate :  and  gypsum  might  be  deemed  for  this  service 
more  economical  and  serviceable ;  but  gypsum  is  very  insoluble, 
and  when  placed  in  contact  with  a  soluble  humate,  becomes 
immediately  surrounded  with  a  thin  circumference  of  humate  of 
lime,  which  prevents  all  further  action.  I  therefore  recommend 
on  all  occasions  to  use  the  muriate  of  lime,  or  bones  dissolved  ~ 
in  muriatic  acid.  Whenever  we  wish  to  neutralize  the  effect 
of  humic  acid,  the  latter  would  be  preferable  to  any  other  sub- 
stance were  its  gelatinizing  effects  preventible ;  and  I  think  this 
may  be  accomplished.  Free  sulphuric  acid  and  muriatic  acid  have 
each  been  recommended  to  fix  the  ammonia  in  manures;  but 
in  either  case  a  q^uantity  of  humic  acid  is  always  set  free,  which 
prevents,  when  it  is  placed  on  the  field,  the  beneficial  effects 
Thich   would  otherwise  be   derived  from  the   ammonia  which 

*  Gelatine  is  used  for  calico  manufacture,  and  is  an  ejccellent  glue ;  but  I  know  of 
.o  method  which  has  been  described  which  would,  economically  to  the  fumer, 
i«»Vfl  thii^  ayi^U-ble,  o**  of  ttkB^  transport. 
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descends  from  the  atmosphere  m  rain.  Sulphate  of  iron  has  also 
been  recommended,  and  I  am  inclined  to  think  that  a  portion, 
vrhen  gypsum  or  other  sulphates  cannot  be  obtained  in  sufficient 
quantity,  would  act  very  beneficially.  The  iron  of  the  sulphate 
of  iron,  undoubtedly  forms  an  insoluble  humate  of  iron,  as  1  have 
repeatedly  seen. 

By  one  or  more  of  the  preceding  methods  we  are  enabled  to 
prevent  the  escape  of  the  whole  of  the  volatile  and  fixed  salts  which 
form  the  most  valuable  components  of  our  manure-heaps — ^by 
keeping  the  same  in  pits,  we  prevent  the  excess  of  moisture, 
which  frequently  contains  the  richest  ingredients  (though  not  in 
a  state  adapted  to  promote  the  growth  of  plants)  from  escaping. 

When  cattle  are  fed  on  green  food,  a  considerable  quantity  of 
urine  is  voided  by  them,  which  it  is  of  much  importance  to  the 
farmer  should  not  be  wasted.  Urine,  on  the  average,  contains 
95  per  cent,  of  water,  but  the  remaining  5  per  cent,  contains 
more  nitrogen  than  100  parts  of  ordinary  farm-yard  manure, 
the  remainder  consisting  of  the  phosphates  and  sulphates  of 
lime,  magnesia,  potash,  and  soda.  I  have  recommended,  in  a 
previous  part  of  this  paper,  that  all  the  urine  from  the  offices 
^ould  be  conveyed  to  the  dung  pits  through  tunnels,  and  no 
extra  moisture  should  be  admitted  where  cattle  fed  on  green 
food  greatly  preponderate  in  proportional  numbers.  In  house 
and  other  fed  cattle,  it  is  probable  that  so  large  a  quantity  of 
moisture  being  present  in  the  pit  will  have  an  injurious  tendency. 
When  such  is  the  case,  it  would  be  easy  to  sink  a  small  tank  or 
well  adjacent  to  the  dung-pit,  and  connected  by  a  tunnel,  the 
tank  of  course  being  somewhat  below  the  level  of  the  bottom  of 
the  dung-pit.  In  this  mode,  the  liquid  may  be  allowed  to  putrefy, 
in  which  state  it  is  always  found  more  efficacious,  and  would,  at 
the  same  time,  serve  to  moisten  the  dung-pit,  if  such  should  at  any 
time  be  deemed  necessary.  Were  dissolved  bones  used,  as  I  have 
previously  described,  to  neutralize  the  humic  acid  and  humates, 
it  could  not  fail  to  render  the  liquid  oozing  from  such  pits  most 
valuable.  These  are  merely  suggestions  thrown  out  for  practical 
persons  to  avail  themselves  of;  for,  if  such  are  convinced  of  the 
correctness  of  the  general  principle,  they  will  easily,  with  only  a 
slight  exercise  of  ingenuity,  devise  means  of  carrying  out  the 
plan  in  a  practical  manner. 

To  those  who  have  not  the  conveniences  for  collecting  or 
distributing  liquid  manures,  I  beg  leave  to  offer  the  following 
suggestions — Whenever  peat  earth  is  available,  let  a  quantity  of 
this  be  made  into  compost  with  lime,  about  twenty  loads  of  peat 
to  one  of  lime,  and  throw  this  compost  into  the  bottom  of  the 
pits  until  it  is  about  one  of  two  feet  thick,  as  may  be  thought 
most  judicious ;  in  the  absence  of  peat,  ditch  scrapings  might  be 
used.     In  the  agriculture  of  this  county,  li(|ui4  manure  is  bes( 
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applied  to  grass  lands,  or  young  com,  immediately  after  it  has 
been  rolled,  and  ou^ht,  if  possible,  to  be  applied  in  dropping  or  dull 
weather.  In  conclusion,  I  may  observe,  that  I  cordially  aereo 
with  0.  W.  Johnson,  Escj.,  that  "  the  watery  matters,  to  which 
in  England  the  name  of  liquid  manures  is  very  often  erroneously 
applied,  consist  of  hardly  anything  else  but  a  little  discoloured 
water."  The  remark  is  true,  and  is  doubtless  the  reason  why 
liouid  manures  have  so  little  reputation  in  this  country.    . 

1  cannot  conclude  this  paper  without  adverting  to  the  fact  that 
no  writer  has  ever  investigated  the  reasons  why,  under  certain 
circumstances,  humic  acid  is  formed,  as  in  peat  mosses,  whilst  on 
fertile  lands,  which  yield  considerably  greater  amounts  of  vege- 
table matters  on  equal  spaces  annually,  vegetable  matter  or  humic 
acid  does  not  accumulate.  Whilst  mvestigatin^  the  action  of 
alkalis  with  humic  acid,  1  was  rather  struck  with  some  changes 
that  took  place,  which  I  think  will  throw  some  light  on  the 
subject,  ana  which  I  intended  to  reserve  for  an  article  on  the 
formation  of  soils. 

A  paragraph  has  gone  the  round  of  the  papers,  to  the  effect 
that  liiebig  has  discovered  a  mineral  substance  which,  mixed 
with  guano,  will  produce  the  most  surprising  fertility  ;  and  it 
states  farther,  that  a  company  has  been  formed,  with  upwards  of 
i?  100,000  capital,  to  carry  the  invention  into  effect.  I  know  of 
no  mineral,  in  the  present  state  of  chemical  knowledge,  which  is 
likely  to  produce  such  powerful  effects  as  described,  unless  it 
be  one  containing  potash  in  abundance.  Fuch  has  stated  that 
he  has  obtained  as  much  as  18  or  20  per  cent,  of  potash  from 
the  potash  felspars.  If  some  of  the  felspars,  which  are  much 
mixed  with  pyrites  and  pyritous  shales,  were  burned,  and  then 
slaked,  very  probably  decomposition  might  take  place — sulphate 
of  potash,  potash,  and  oxide  of  iron  being  produced.  The 
shales  of  our  coal  measures  are  said  to  contain  considerable 
quantities  of  potash.  Free  potash,  or  its  carbonate,  applied  to 
a  dung-pit,  lormed  as  I  have  stated,  and  the  humic  acid  of 
which  should  be  neutralized  by  the  use  of  bones  dissolved  in 
muriatic  acid,  would  produce  fertilizing  effects  in  the  most  surpris- 
ing degree.  It  is  the  constant  waste  of  the  potash  from  our  nelds 
that  they  to  so  great  a  degree  owe  their  exhausted  nature.  I 
should  feel  obliged  if  any  one  of  the  readers  of  this  Journal  could 
conveniently  forward  me  a  few  specimens  of  felspathic  potash 
minerals  from  places  where  these  are  produced  in  abundance. 
If  an  economical  mode  could  be  discovered  of  extractinff  the 
potash,  or  converting  these  minerals  into  such  compounds  as 
might  be  available  to  the  farmer,  it  would  be  one  of  the  greatest 
^oons  that  could  be  conferred  on  the  British  agriculturist.* 

*  To  enablf  any  of  out  readers  to  meet  this  reqoest,  we  may  mention  tliat  Mr 
Tr<««rinn/)«i/%n*'i  n^ldrcss  18.  ^0.  St  ^iiijo's  §treet,  Liverpool.— Editor.  ^ 
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Since  the  preceding  remarks  were  forwarded  for  publication,  a 
mnall  pamphlet  has  been  published  by  Messrs  Muspratt  &  Go.  of 
Liverpool,  entitled,  "  An  Address  to  the  Agriculturists  of  Great 
Britain, explainingthe  Principles  and  Useof  his  Artificial  Manure, 
by  Professor  Justus  Liebig."  In  Muspratt  &  Co.'*s  preface  to  the 
above-named  pamphlet  it  is  stated — ^^  This  eminent  chemist, 
whose  name  is  attached  to  the  succeeding  address,  has  discovered 
certain  compounds,  &c.  which  are  of  such  a  nature,  that  difierent 
states  of  moisture  in  the  atmosphere,  or  different  localities,  will 
not  diminish  their  efficacy.^'*  In  Liebig'^s  pamphlet  it  is  stated — 
*^  I  have  found  means  to  give  to  every  soluble  ingredient  of  manure, 
by  its  combinations  with  others,  any  degree  of  solubility  without 
altering  its  effect  on  vegetation.  I  give,  or  instance,  the  alkalis 
in  such  a  state  as  not  to  be  more  soluble  than  gypsum.**^  ^^  The 
mixture  of  the  manures  has  been  adapted  to  the  mean  quantity 
of  rain  in  this  country.  The  manure  which  is  used  in  sununer  Aa« 
a  greater  degree  of  solubility  than  that  used  in  winter.'*'* 

On  a  subject  which  I  have  both  privately  and  publicly  endea- 
voured to  impress  the  importance  on  the  agricultural  interest, 
viz.  the  economy  of  matters  containing  potash,  he  (Liebig)  states, 
^^  Daring  my  excursions  in  England,  I  have  repeatedly  directed 
the  attention  of  the  agriculturists,  as  Messrs  Pusey  and  Miles  will 
perhaps  recollect,  to  the  necessity  of  supplying  the  alkalis,  and 
not  merely  the  phosphates,^  &;c.  On  this  point  he  judiciously 
observes — taking  the  importation  of  bones  for  the  last  10  years  at 
1,000,000  of  tons,  in  which  phosphoric  acid  is  supplied  in  sufficient 
quantity  for  25,000,000  tons  of  wheat — to  have  increased  the 
fertility  of  the  fields  in  the  right  proportion,  800,000  tons  of 
potash  ought  to  have  been  added  to  the  1,000,000  of  tons  of 
bones  in  a  suitable  form.  No  new  principle  appears  to  be  de- 
veloped in  the  pamphlet  except  it  be  that  of  rendering  the  alkaline 
carbonates  to  a  certain  extent  insoluble.  I  have  previously  stated 
my  suspicion  that  it  is  probable  some  of  the  insoluble  humates 
tend  in  some  degree  to  render  the  soluble  alkaline  carbonates 
insoluble.  Whatever  the  principles  may  be,  (and  they  are  stated 
to  be  secured  by  patent,)  it  is  evident,  from  the  pamphlet  alluded 
to,  that  such  principles  can  be  appUed  to  the  prevention  of  the 
enormous  waste  of  potash  and  ammonia  whica  annually  takes 
place  from  our  ordinary  formed  manure-heaps.  For  a  supply 
of  potash  allusion  is  made  in  the  pamphlet  to  the  felspathic 
minerals. 

.  The  writer  of  this  conceives  that  the  main  features  of  this  patent 
manure  consist  in  judicious  combinations  of  the  principles  set  forth 
in  tbiis  paper  and  in  his  previous  one  on  lime. 
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LETTERS  ON  SCOTTISH  AGRICULTtmE.— Ka  III.* 
To  John  J.  Burnit,  Esq.  of  Gadgirth. 

Mt  Dear  Sir, — To  one  so  well  acquainted  with  the  agricul- 
ture of  the  south-western  part  of  Scotland  as  you  are,  1  should 
be  afraid  to  address  the  present  letter  did  I  intend  to  enter  into 
any  minute  details  regarding  its  practical  husbandry.  The 
remarks  I  propose  to  make,  however,  are  of  that  general  charac- 
ter which,  while  they  lay  me  less  open  to  your  criticism  as  a 
practical  man,  will  prove  interesting  to  you  as  a  friend  of  agricul- 
tural improvement. 

It  was  in  August  last  (1844)  that  I  passed  through  Ayrshire, 
by  way  of  Maybole,  Girvan,  and  Newton-Stewart  to  Bambar- 
roch,  a  few  miles  beyond  Wigton.  On  turning  inland,  after 
leaving  Girvan,  and  getting  fairly  upon  the  slate  rocks,  you  will 
not  be  surprised  that  I  should  have  been  much  struck  with  the 
marked  difference  which  presented  itself  in  the  agricultural 
character  of  the  country,  with  the  prevalence  of  moors  and 
bogs,  of  apparently  defective  husbandry,  and  of  crops  of  corn 
much  less  promising  than  the  land  will  by  and  by  be  made  to 
produce.  The  value  of  a  little  geological  knowledge  comes  to  be 
clearly  seen  when  one  meets  all  at  once  with  differences  such  as 
this  day's  journey  presented. 

You  pass  an  imaginary  line,  and  the  husbandry  changes,  the 
soil  seems  more  barren,  the  people  more  indolent,  and  their 
methods  more  primitive.  You  ask  the  reason,  and  you  are  told 
that  the  climate  is  unfavourable  to  profitable  culture,  and  that, 
where  nature  repays  industry  with  a  scanty  reward,  the  fanner  is 
discouraged,  and  his  husbandry  remains  unimproved. 

But  the  real  meaning  and  value  of  this  word  cUmate  is  much 
elucidated  by  a  knowledge  of  the  geology  of  the  district.  From 
St  Abb's  Head  to  the  AiuU  of  Galloway,  there  stretches  a  broad 

*  No.  III.  Wifftonshirt. — Soil  and  climate  of  tho  slate  country.  Difficulty  in  eulti- 
▼ating  it.  Influence  of  man  over  certain  elements  of  climate.  Improvements  of  Mr 
Kigby  Wason  and  of  Mr  Vans  Agnew.  Lectures  at  Wigton.  Agricultural  instruc- 
tion in  our  elementary  schools.  Its  importance  in  aiding  the  diffusion  of  sonnd 
knowledge.     Application  of  lime  in  ihe  slate  country.     Introduction  of  sea-bomo 

ime — its  influence.  Proportion  of  lime  found  by  analysis  in  the  slate  rocks.  Com- 
position of  soils  upon  these  rocks.  Influence  of  steam  navigation  on  the  growth  of 
turnips,  and  on  the  general  husbandry  of  the  district.  Lean  stock  more  valuable 
ivhen  fed  on  the  hills.  Manufacture  of  potato  starch — its  influence  on  local  improve- 
ment. Use  of  the  refuse  and  the  washings  of  the  potato.  New  Gciman  metnod  of 
preparing  flour  from  potatoes.  Mr  Fleming*s  experiments  on  the  proportions  of 
starch  in  different  varieties  of  potato,  and  on  the  influence  of  guano  on  this  propor- 
-.'nt.      Xew  Danish  method  ^^  employing  potatoes  in  the  feeding  of  eattle.     Ust  of 

,.    <v*«i^od  reo^'^FnendM. 
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Eone  of  slate  rocks,  over  nearly  the  whole  of  which  similar 
obstacles  to  agricultural  improvement  exist,  and  a  similar 
stationary  or  slowly  advancing  husbandry.  But  if  in  the  midst 
of  this  broad  tract  of  country  a  patch  of  limestone,  or  trap,  or  of 
old  red  sandstone  appears,  all  at  once  the  diiSculties  of  climate 
appear  to  vanish,  and  heaven  and  earth  seem  to  conspire  in 
rewarding  the  diligent  cultivator  of  the  soil.  It  is  the  nature  of 
the  rock,  therefore,  on  which  the  soils  rest,  and  by  the  decay  of 
which  they  have  generally  been  formed,  that  has  created,  as  it 
were,  the  climate  of  the  spot — has  caused  the  production  of  its 
bogs — ^hassubjected  its  crops  to  mildew — and  has  made  its  harvests 
scanty  and  uncertain.  The  physical  conformation  of  a  country, 
its  latitude  and  its  height  above  the  sea,  are  beyond  the  reach  of 
human  influences,  and,  so  far  as  climate  is  dependant  upon  these 
circumstances  it  is  unalterable.  But  such  is  not  the  case  with 
climate  in  so  far  as  it  is  dependant  upon  the  nature  of  the  soils 
and  of  the  rocks  on  which  they  rest.  These  are  to  a  certain 
extent  subject  to  the  dominion  of  man,  and  it  is  in  endeavouring 
to  overcome  the  difficulties  which  they  present,  that  human 
energy  and  perseverance  are  likely  to  struggle  with  success. 

But  where  these  difficulties  exist  man  is  long  in  settling.  The 
easier  ways  to  comfort  are  chosen  first,  the  more  favoured  spots 
are  cultivated,  where  a  smaller  outlay  of  labour  and  capital  com- 
mand a  quicker  and  more  sure  return.  Pioneers  penetrate,  and 
more  daring  men  here  and  there  settle  themselves,  in  cold  and 
unfriendly  places,  and  their  posterity  subdue  it  to  the  plough ; 
but  it  is  lon^  before  capital  and  skill,  and  men  armed  with  the 
resources  of  higher  knowledge,  find  their  way  among  them,  and 
shew  that  the  natural  difficulties  which  the  region  presents  may 
be  removed  by  human  exertion  perseveringly  and  systematically 
applied. 

Such  is  the  case  with  the  slate  country  of  this  part  of  Scotland. 
The  natural  difficulties  which  beset  the  practical  man  are  greater 
here  than  in  the  other  midland  portions  of  the  kingdom.  More  skill 
and  capital  must  be  applied  to  its  soils,  and  therefore  they  are 
later  in  being  brought  mto  a  fertile  condition.  This  considera- 
tion should  lead  us  to  deal  tenderly  with  the  existing  culture 
and  cultivators  of  the  country.  If  we  wish  to  improve  both,  wo 
must  not  scatter  reproaches,  we  must  sow  the  seeds  of  know- 
ledge. In  the  minds  of  the  rural  population  of  Scotland,  these 
seeds  will  take  easy  and  extended  root. 

The  day  of  my  journey  was  dull  and  rainy,  and  the  appearance 
of  the  country  became  more  melancholy  as  I  approached  the  head 
waters  of  the  Oree  river,  which,  near  Loch  Mabemy,  separate  the 
three  adjoining  counties  of  Ayr,  Wigton,  and  Kirkcudbright. 
I  was  the  better  prepared,  therefore,  to  appreciate  the  enterprise, 
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the  hardihood,  I  might  say,  of  Mr  Rigby  Wason,  in  settling 
himself  in  this  remote  looahty,  and  expending  so  much  capitsu 
and  energy  in  improving  what  to  many  has  appeared  so  unpromis- 
ing a  tract  of  country.  One  ought  to  greet  the  improver  of  such 
a  district  with  words  of  counsel  and  hearty  approbation,  instead 
of  repressing  him  by  discouragement.  Tne  more  frequent 
application  to  the  soil  of  that  energy  and  enterprise  by  whion  our 
commerce  is  so  successfully  promoted,  would  make  difficulties, 
which  daunt  and  deter  the  ordinary  agriculturist,  in  a  great 
measure  disappear. 

Towards  Newton-Stewart  the  surface  of  the  country  becomes 
singularly  humpy ^  and  the  soils  in  many  places  very  tnin.  The 
slate  rocks  protrude  through  the  surface,  and  form  frequent 
hillocks,  as  well  as  lesser  elevations,  which,  in  many  places,  seem 
to  render  impossible  the  use  of  the  plough.  On  the  whole,  how- 
ever, there  are  great  capabilities  throuriiout  this  entire  district. 
These  capabilities  the  diffusion  of  knowledge  among  the  resident 
population  of  tenants  and  proprietors  will  gradually  make  known, 
and,  at  the  same  time,  the  means  of  developing  them.  Among 
the  gentlemen  whom  I  had  the  pleasure  of  meeting  at  Mr  Vans 
As^new^s  (Bambarroch)  was  Colonel  Stopford  Blair,  the  owner  of 
a  large  tract  of  this  improvable  country.  I  have  a  strong  per- 
suasion that,  both  by  his  influence  and  his  example,  be  will 
endeavour  to  give  a  new  impulse  to  improvement  in  this  agricul- 
turally difficult  country. 

In  Mr  Vans  Agnew  I  found  a  zealous  improver,  and  a  warm 
friend  of  the  Agricultural  Chemistry  Association.  His  father 
and  uncle  greatly  improved  the  estate  of  Bambarroch,  but  they 
have  left  him  still  much  to  do,  and  he  promises  to  be  a  skilful, 
judicious,  and,  I  hope,  economical  improver.  This  point  of  eco- 
nomy— of  making  improvements  pay — is  of  more  consequence  in 
the  way  of  example  to  those  who  have  rents  to  make  up  than 
any  other ;  and  hence  the  great  importance  of  an  attention  to 
accounts  on  the  part  of  those  landlords  who  desire  or  expect  to 
be  followed  by  their  tenantry  in  the  improvements  they  wish  to 
introduce. 

On  two  successive  days  I  lectured  at  Wigton  to  audiences 
which  were  very  large,  considering  that  the  wheat  harvest  had 
already  commenced,  and  that  so  many  were  necessarily  detained 
by  the  duty  of  superintending  the  hundreds  of  reapers  it  is  the 
mstom  in  this  part  of  the  country  for  individual  farmers  to 
engage.  Amonff  my  audience  were  several  of  the  neighbouring 
iler^  and  schoolinasters ;  and  I  hope  most  of  them  are  enlisted 
n  the  cause  which  you  and  I  have  so  much  at  heart-^the  intro- 
'Uction  of  agricultural  instruction  into  our  elementary  schools, 
^f*  Vans  \ffr^v'  had  been  present  at  the  examination  of  the 


ON  SCOTTtSH  agricultuhe.  87 

Lame  boys  at  Glasgow,  and  is,  besides,  a  member  of  our  Agricul- 
tural Education  Committee.  He  warmly  supported,  therefore, 
any  propositions  on  this  subject  which  I  had  the  opportunity  of 
making  m  his  neighbourhood,  and  I  hope  some  good  is  likely  to 
result  to  the  district  from  the  discussion  to  which  the  question 
is  ^ving  rise. 

I  do  not  know  if  I  have  ever  had  an  opportunity  of  explaining 
to  you  why  I  am  especially  anxious  for  the  introauction  of  this 
branch  of  instruction  into  our  elementary  schools.  We  are  all 
interested  generally  in  the  matter,  from  the  persuasion  that  agri- 
culture is  to  be  improved,  and,  therefore,  the  country  benefited 
by  it.  But  I  am  especially  so,  because  I  believe  it  will  further,  and 
lighten,  and  give  efficiency  and  permanence  to  my  own  labours. 

You  know  that,  as  the  Officer  of  the  Agricultural  Chemistry 
Association,  it  is  one  of  my  duties  to  visit  different  ^arts  of  Scot- 
land for  the  purpose  of  addressing  meetings  of  agriculturists  on 
the  subject  of  the  application  of  science,  especially  chemical 
science,  to  the  improvement  of  the  soil.  In  one  or  two  lectures 
I  cannot  hope  to  impart  a  large  portion  of  knowledge  upon  so 
wide  a  subject.  My  expectation  is  rather  that,  by  selecting 
a  few  striking  and  intelligible  topics,  which  illustrate  the 
value  of  this  knowledge,  I  may  be  able  to  satisfy  them  of  its 
importance  to  practical  husbandry,  and  thus  to  induce  them  to 
take  some  steps  for  the  purpose  of  acquiring  it — to  read  certain 
books,  for  example,  which  are  within  their  easy  reach. 

Now,  some  few  may  avail  themselves  of  this  latter  mode  of 
acquiring  knowledge,  but  the  farmers  in  general  are  not  a  read- 
ing body,  and,  therefore,  any  impression  I  may  make  will  in  most 
cases  be  temporary  and  evanescent. 

I  am  anxious,  therefore,  to  obtain  some  more  permanent  hold, 
to  leave  some  more  lasting  impression  in  the  districts  I  may 
visit,  and  to  which  it  may  never  be  my  fortune  to  return.  In 
casting  about  how  this  hold  is  to  be  obtained,  it  has  occurred  to 
me,  as  it  has  to  others,  that  the  schoolmaster,  without  any 
cost  to  the  country,  and  without  interfering  in  any  wa^  with 
his  ordinary  duties,  may^  be  made  the  instrument  of  diffusing 
this  knowledge  more  universally — of  giving  a  continuous  and 
more  copious  supply  of  it  in  each  locality — and  thus  of  rais- 
ing up  a  race  of  future  farmers  who  shall  not  only  possess  a 
la^  share  of  that  elementary  scientific  knowledge  we  are  desir- 
ous to  diffuse,  but  who  shall  understand  and  appreciate  its 
value,  and  shall  be  prepared  to  receive  and  readily  apply  those 
further  principles  which  our  researches  in  the  laooratory  will 
ii^eafter  establish.  If  I  address  an  audience  on  the  subject 
^  agricultural  chemistry,  and  if,  at  the  close  of  my  lecture, 
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the  old  bonnetted  farmer,  with  his  eye  full  of  intelligence,  comes 
to  me  and  says,  "  What  you  have  told  us  is  very  interesting  and 
useful — I  am  too  old  to  master  it,  but  I  should  like  my  sons  to 
learn  it,^  how  can  I  help  turning  my  eye  to  the  schoolmaster  and 
begging  his  assistance?*  In  the  sister  countiy,  local  Colleges, 
as  at  Cirencester  and  York,  are  in  the  process  of  being  estab- 
lished for  the  sons  of  the  better  classes  of  agriculturists.  But 
as  in  Scotland  the  great  breadth  of  the  land  is  in  the  hands  of 
small  and  humble  farmers,  whose  sons  are  educated  At  the  parisli 
and  other  country  schools,  provision,  I  think,  ought  first  to  be 
made  for  the  instruction  of  the  masses  through  the  medium  of 
these  schools.  The  wealthier  orders,  if  they  value  it,  will  find 
means  of  providing  instruction  for  themselves. 

One  of  the  largest  owners  of  improvable  land  in  this  part  of 
Wigtonshire  is  the  Earl  of  Galloway,  but  my  time  did  not  permit 
me  to  visit  either  the  extensive  tract  of  flat  moss  which  skirts  the 
Cree  Water,  where  it  falls  into  the  Bay  of  Wigton,  and  upon 
which  the  farmers  are  gradually  encroaching,  nor  the  expensive 
warpings  by  which  his  Lordship  is  gradually  converting  into 
valuable  land  a  portion  of  the  wide  flat  of  mud,  which  is  left  half 
dry  on  each  side  of  the  river  when  the  tide  retires.     . 

Another  object  of  agricultural  interest  I  wished  much  to  visit 
is  the  bank  of  shells  thrown  up  by  the  sea  on  the  western  shor^B- 
of  Wigton  Bay.  These  shells  were  formerly  employed  to  a  greats 
extent  in  liming  the  land,  and  were  among  the  earliest  means  by^ 
which  some  of  the  higher  farms  in  the  neigbourhood  were  brought^ 
into  successful  cultivation.  The  low  price  at  which  sea-bomcsa 
lime  can  now  be  obtained  has  in  a  great  measure  supersedecEi 
their  use. 

The  history  of  the  application  of  lime  in  this  district  illustrates*^ 
in  a  very  striking  manner  the  influence  which  increased  facilities^ 
of  internal  and  external  communication  have  upon  the  progress^-^ 
of  improvement.  This  slate  country,  from  its  geological  chSrac-^ 
ter,  is  one  in  which  lime  is  peculiarly  necessary,  but  m  which  it  la  3 
especially  difficult  to  be  obtained.  The  rocks  on  which  the  soiL^ 
rest,  and  from  which  they  are  in  a  great  measure  formed,  natur^ 
rally  contain  very  little  lime.  Thus  seven  diflerent  specimenss^ 
collected  at  different  places  in  the  counties  of  Wigton,  Kirkcud  .K 
bright,  and  Dumfries,  were  found  in  my  laboratory  to  contain  o^ 
lime  respectively  in  100  parts — 

*  You  know  that  age  does  not  easily  repress  the  desire  of  information  among  tlitf^ 

'Scottish  yenmen.     A  schoolmaster  from  Ayrshire  writes  thus  : *'  I  have  fomM^^ 

..TO  agricultural  cUsses.     Among  other  pupils,  I  have  in  my  senior  class  tha  lathu   i^ 
i  farmer  of  sixty,  in  tha  iur^'^r,  h^  sou,  a  boy  of  alevou,  both  learUDg  tha— M^- 
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No.  1  contained  7*43  per  cent.  I  No.  5  contained  0.65  per  ceat. 

2  ^        0.88        ^  \  6        ^         0.50 

3  -        2.08        ..  7         -         0.19 

4  ..        1.34        ^  I 

Thus,  in  general,  the  proportion  of  lime  present  in  these  rocks 
is  less  than  one  per  cent.  Those  which,  like  No.  1,  contain  consi- 
derably more,  are  streaked  by  minute  white  veins  of  calc-spar, 
(carbonate  of  lime,)  and  these,  as  they  crumble,  will  form  soils  in 
which  the  proportion  of  lime  will  at  first  be  sufficiently  large  to 
render  them  more  fertile  than  the  rest.  But  the  rains  and  springs 
wash  the  lime  out  of  the  rocks  and  soils,  and  carry  it  down  into 
the  hollows  and  lakes.  Hence  the  source  of  those  limited 
deposits  of  bog  marl  which  are  here  and  there  met  with  in  these 
counties,  which  in  former  times  were  carefully  sought  for,  and 
from  which  unsparing  supplies  of  marl  were  imprudently  spread 
upon  the  immediately  adjoining  lands. 

It  is  in  consequence  of  this  prevaiHng  character  of  the  rocks 
that  no  workable  limestones  are  known  in  the  district,  and  no 
universally  available  beds  of  marl.     For  want  of  native  lime, 
therefore,  much  of  the  improvable  land  must  have  long  lain  in  a 
state   of  comparative   unproductiveness.     The   introduction    of 
sea-borne  lime  at  a  cheap  rate  fi'om  Cumberland,  from  the  Isle 
of  Man,  and  from  Ireland,  first  superseded  the  use  of  the  sea 
^shells  and  of  the  bog  marl  in  many  localities  where  they  had  pre- 
viously been  employed.   Its  next  effect  was  to  improve  and  bring 
into  arable  culture  many  tracts  of  lands  which  had  hitherto  lain 
irx  a  state  of  nature,  but  which  the  possession  of  lime  enabled 
"tlie  holders  readily  to  reclaim. 

After  lime  had  thus  been  introduced  into  the  district,  and  its 

i^sefulness  ascertained,  the  money  value  of  good  roads  began  to  be 

«^3tperienced.     The  farmer  could  afford  to  cart  his  lime  a  certain 

rivimber  of  miles  inland  where  roads  existed — where  there  were 

*^o  roads  there  were  no  means  of  cheap  conveyance,  and  therefore 

his  land,  though  within  a  few  miles  of  the  harbour,  lay  unim- 

px"oved.     In  this  state  of  things  some  enterprising  landlords  be- 

&8in  to  make  roads  for  their  tenantry  upon  their  own  estates, 

^^d  what  may  still  be  seen  in  many  parts  of  Scotland  was  then 

Sjpuerally  observable  in  the  counties  of  Wigton  and  Kirkcudbright. 

-T^here  the  new  road  ceased,  improvement  stopped,  and  where 

'^ilities  for  easy  transport  were  altogether  wanting,  moors  and  . 

stooy  heaths,  and  marsh  or  bog  prevailed.     The  whole  of  this 

P^'Unsula  is  within  a  comparativelv  short  distance  of  the  coast, 

®^  ^that,  if  proper  means  be  taken,  its  agriculture  need  never  lan- 

S^^h  for  want  of  what  the  sea  can  bring  to  it. 

^^o  present  you  with  analytical  evidence  of  the  nature  of  the 
*^*la  in  this  district,  and  of  the  value  of  lime  to  them,  I  subjoin 
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the  analysed  of  three  soils  from  one  farm  on  the  slate  formation. 
They  were  made  in  my  laboratory  for  a  member  of  the  associa- 
tion, and  one  of  the  questions  he  put  in  regard  to  all  of  them  was, 
"  Are  they  in  want  of  lime  f 

In  the  barren  soil,  No.  3,  you  will  see  there  was  no  carhMote 
of  lime  at  all,  though  in  the  msoluble,  gravelly,  and  stony  part, 
about  half  a  per  cent,  of  lime  was  contorined  m  the  state  ot  «tli- 
cote.  This,  however,  would  be  set  free  very  slowly,  and  only  as 
the  fra^ment«  of  rock  decayed,  so  that  a  Very  small  yearly  sup- 
ply of  lime  could  be  liberated  from  the  soil  itself,  and  hence  the 
importance  of  adding  it  to  the  land  from  a  foreign  souroe* 

Composition  of  Soils  from  Mr  Edward  M'Qx)wan  hy  Castle- 
Douglas. 


N<x  e.  S«f»nd 

tAK  Boll,  undef 

diaLtiiat  at 

K&X  Baif«n 

Soil,  v5  reirl  \n 

grail,  ntwlj 

K  By  W^sHiNd. 
Giavd  and  Siliceous  StoaeR— of  &  \ 
red  eDtoor  tn  No.  3,  .     .    .     .      y 
C^y  fuid  Hue  Band , 

2.  Br  ANiLYti!!* 

Organic  matter, 

AlliaUneSalto,  soioble  in  water  i  acid, 
d^psum,  (SwlpbateofLlme.)    .     -, 
Oxide  of  Iroii«    .    ,     ^     .     >     .     . 
Alumina^  Btilublo  in  acids,     ;     ,     . 
Carbonate  of  Lime,      .     •     .     p     . 
CarboDEkte  of  Maguesm,   *     «     »     , 
Insotuble  SiUci^eiifi  tuait^rj  coiisbt- 

bg«f— 
Alumina^  with  alittlo  Oxidtof  Iron,  J 
Limc^    til «     f 

IB 
83 

eo 

90 
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100 

100 
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0.08 
1155 

|0;44 
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76.43 

10,20 
1.49 
0.09 
371 
3.38 
0,04 
1.17 

C0.33      j 

D.44 
0.2il 
0,08 
4.ti3 

»ao 
Hi 

0,61 
0.58 

7iag 

Soda,    .•,,.•-,     .     ( 

100.10 

100.90 

100.21 

Another  eiroumstance  of  a  ver^  interesting  kind^  in  connexion 
with  the  agriculture  of  this  district,  is  the  iimuenoe  which  steam 
navigation  has  exercised  in  gradually  altering  the  lon^i'-established 
system  of  rural  husbandry.  The  breeding  and  rearmg  of  young 
stock  was,  and  still  is,  the  principal  means  by  which  the  minority 
of  slate-mil  farmers  pay  their  rents.  The  young  animals  used  to 
be  merely  kept  alive  during  the  winter  months.  At  two  or  three 
^ears  old,  they  are  sold  to  the  drovers,  who  dispose  of  them  in 
'Mfriotf  ^here  richer  pastures  afford  a  more  fattening  food.     It 
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tvoa  during  the  universal  prevalence  of  this  system  that  the  late 
Sir  William  Maxwell  attempted  in  vain  to  introduce  the  turnip 
husbandry.  The  premium  he  offered  called  forth  no  competitors 
for  several  years,  and  was  at  last  given  to  a  cottager  wno  had 
cultivated  a  few  turnips  in  the  corner  of  his  gamen.  Where 
turnips  could  not  be  profitably  used,  no  premmms  could  force 
the  cultivation  of  them.  The  only  animal  on  which  the  art  of 
fattening  was  tried  thirty  years  ago  was  the  Martinmas  cow, 
intended  for  the  winter  salting-tub. 

But  steam  navigation  has  effected  what  premiums  failed  to  do. 
It  has  made  the  use  of  turnips  profitable ;  and  has,  in  conse- 
quence, caused  the  growth  of  tnem  to  spread  amazingly.  Liver^ 
pool  is  now  an  accessible  market  for  fat  cattle ;  and  hence, 
instead  of  selling  off  all  their  stock  in  the  lean  state,  many 
farmers  now  raise  turnips,  and  fatten  them  off  upon  their  own 
land.  I  need  not  tell  you  to  how  many  other  improvements  in 
the  breed  of  cattle  and  m  the  cultivation  of  the  soil  this  growing 
of  roots  to  be  consumed  upon  the  farm  is  the  necessary  parent 
and  precursor.*  It  has  already  produced  marked  efiects  both 
upon  the  appearance  of  the  farms  and  upon  the  comfort  of  the 
farmers. 

While  on  the  subject  of  stock,  I  may  mention  a  fact  which  not 
only  throws  light  upon  the  kind  of  good  results  which  are  likely 
to  follow  from  a  similar  extension  of  communication  by  land 
through  our  numerous  railroads,  but  which  especially  shews  the 
necessity  of  practical,  and  often  even  of  local  knowledge,  to  the 
agricultural  chemist,  if  he  would  carry  a  practical  audience  along 
with  him  while  he  is  explaining  the  principles  of  his  science.^ 

In  one  of  my  lectures  at  Wigton  on  the  feeding  of  stock,  Inad 
dwelt  upon  the  importance  of  warmth  and  of  house  shelter,  and 
on  t!ie  waste  of  food  implied  in  turning  out  stock  to  the 
cold  hills  in  winter.  Give  them  the  same  mod  and  keep  them 
imder  cover,  and  they  will  be  heavier  and  in  better  condition 
than  if  fed  in  the  open  field.  **  If  this  be  true,'^  said  a  Wigton- 
shire  farmer  to  me,  "  how  comes  it  that  I  get  a  better  price  in 
spring  for  the  young  stock  I  turn  out  to  the  hills  than  for  those 
I  keep  under  cover,  their  food  being  as  neariy  as  possible  the 
same!^  To  answer  this  question,  which,  if  the  food  were  really 
the  same,  appeared  to  imply  an  error  in  our  theoretical  views 
and  in  the  practical  results  of  other  districts,  it  was  necessary  to 
inquire  what  were  the  qualities  in  the  youn^  lean  stock  Upon 
which  the  highest  value  was  placed  by  the  dealers  in  the  district. 

*  Ton  wiU  find  this  illustrated  In  an  interesting  manner  in  the  number  of  the 
Jfoffl  Bri(kk  Review  published  in  Au^  of  this  year. 
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An  extensive  dealer,  who  was  present,  solved  the  difficulty  at 
once,  by  stating  that  he  gave  this  higher  price  partly  because  the 
hill-fed  cattle  were  rougher  in  the  hair  and  looked  larger,  but 
chiefly  because  they  drove  better.  This  last  reason  was  a  very 
satisfactory  one.  It  was  evidently  the  interest  of  the  merchant 
to  buy  what  would  come  in  best  condition  to  the  market ;  and 
hence  it  became  the  interest  of  the  farmer  also  to  raise  a  hardier 
stock,  which  would  command  a  readier  sale.  The  extension  of 
rapid  and  cheap  conveyance  by  railroads  will,  no  doubt,  change 
this  state  of  things  in  many  of  our  upland  districts.  It  requires 
a  little  reflection  to  see  how  these  roads  should  be  the  means  of 
directly  increasing  the  available  food  of  the  country,  and,  there- 
fore, of  enabling  it  to  maintain  more  people ;  and  yet  it  clearly 
must  be  so  if  a  heavier,  though  less  hardy  animal,  can  be  raised 
from  the  same  weight  of  vegetable  food,  and  can  afterwards  be 
conveyed  to  the  inland  market  without  that  loss  of  substance 
or  of  strength  which  now  necessarily  takes  place. 

One  other  subject  I  am  tempted  to  draw  your  attention  to, 
from  its  connexion  with  the  natural  progress  of  rural  industry  in 
this  and  similar  districts  of  country.  You  know  that  in  the 
neighbourhood  of  large  towns,  the  raising  of  potatoes  is  a  very 
profitable  branch  of  farming,  and  that  this  arises  in  part  from 
the  circumstance  that  the  great  weight  of  this  crop  excludes  the 
distant  producer  of  it  from  entering  into  successful  competition 
with  the  suburban  farmers.  Hence,  where  good  potato  lands 
occur,  and  goods  crops  are,  or  can  be,  easily  raised,  at  a  distance 
from  markets,  the  tenant  is  prevented,  by  the  cost  of  transport, 
from  availing  himself,  in  the  greatest  degree,  of  the  peculiar 
qualities  of  his  soil.  It  is  therefore  of  consequence  m  such 
localities  to  discover  a  mode  of  manufacturing  the  potato  into 
some  other  commodity  of  easier  transport,  and,  if  posible,  of  as 
ready  a  sale.  In  the  north  of  Europe,  it  is  a  very  common  thing 
to  attach  a  distillery  to  a  largo  farm,  for  the  pui-pose  of  working 
up  the  potato  crop,  by  converting  it  into  brandy.  In  our  country 
the  farmer  cannot  adopt  this  method,  but  he  can  convert  his 
potatoes  into  farina  or  potato  flour.  Into  this  manufacture 
great  improvements  have  recently  been  introduced,  and  the 
mrina  is  converted  into  British  tapioca^  into  syrup,  and  other 
articles,  which  find  a  more  or  less  ready  market.  The  waste 
flbre  of  the  potato,  which  formerly  was  considered  fit  only  for 
nanure,  is  now  converted  into  a  wholesome  nourishment  for 
jattle,  and  even  the  washings  of  the  starch,  where  skill  and 
economy  preside  over  the  process,  arc  collected  and  employed  aa 
1  manure.  You  recollect  the  fact  mentioned  to  us  by  your 
'irother-ir  1^'-    M**  T^inn'^^g  Home,  that  these  washings,  wheq 
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allowed  to  run  into  the  potato  drills,  had  given,  near  Stirling,  a 
larger  crop  of  potatoes  than  was  yielded  by  other  parts  of  the 
Bame  field,  to  which  guano  and  farm-yard  manure  had  been 
applied. 

The  farina,  or  starch,  has  hitherto  commanded  a  ready  sale  in 
the  Liverpool  market ;  and  such  was  the  success  of  one  manu- 
factory established  in  1843  on  the  Bay  of  Wigton,  that  in  1844? 
several  others  were  in  process  of  erection,  so  that  the  outlet  for 
the  potato  crop  in  that  locality  was  greatly  increased.  And  so 
long  as  the  supply  of  this  farina  does  not  exceed  the  demand,  such 
manufactories  will  multiply  in  the  potato-growing  districts,  and 
thus  the  available  sources  of  agricultural  profit  will  be  increased. 
They  have  already  found  their  way  into  some  of  our  Highland 
straths,  and  both  tenant  and  proprietor  have  been  benefited  by 
the  additional  value  which  has  thus  been  given  to  their  healthy 
growing  potato  crops. 

The  progress  of  this  branch  of  industry  illustrates  the  close 
connexion  which  exists  between  our  manufacturing  and  agricul- 
tural prosperity.  The  principal  buyers  of  the  potato  starch  have 
hitherto  been  the  calico-printers,  and  others  engaged  in  the  cotton 
manufactures.  On  their  prosperity  depends  the  demand  for  this 
article,  and,  consequently,  an  the  more  remote  benefits  which 
our  rural  districts  derive  from  the  demand  which  this  prosperity 
creates  for  one  of  their  staple  articles  of  produce.  How  impor- 
tant, therefore,  in  every  point  of  view,  that  these  manufactories 
should  flourish ! 

There  is  little  reason  to  doubt  that  new  uses  and  new  outlets 
for  the  potato  will  by  and  by  become  generally  known.  The 
farina  is  by  some  bakers  mixed,  to  a  certain  extent,  with  their 
wheaten  flour,  but  there  is  a  prejudice  against  it,  and  it  is  con- 
sidered in  the  light  of  an  adultei-ation.  In  the  form  of  tapioca 
it  is  gradually  finding  a  more  extended  use,  and  in  numerous 
other  forms  it  is  insinuating  itself  into  our  daily  diet. 

In  Germany,  a  method  has  lately  been  introduced  of  making 
flour  from  potatoes,  which  has  not,  I  believe,  been  tried  in  this 
country,  but  which  is  recommended  as  giving  a  better,  a  more 
palatable,  and  a  more  abundant  article  of  nourishment  than  the 
common  process  of  preparing  potato-starch.  This  method  con- 
sists in  washing  the  potatoes,  cutting  them  into  slices,  as  we  do 
turnips,  steeping  these  slices  for  twenty-four  hours  in  water  con- 
taining one  per  cent,  of  sulphuric  acid,  (oil  of  vitriol,)  drawing 
off  the  acid  water,  washing  them  several  times  with  pure  water, 
drying  them  in  a  stove,  and  then  grinding  them  in  a  common 
corn-mill.  The  flour  thus  obtained  is  pure  white,  and  the  refuse 
eiftings  or  bran  seldom  exceed  five  per  cent,  of  the  weight  of  the 
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dried  potatoes.  The  sulphuric  acid  in  this  process  extracts  the 
oolouring  matter  of  the  potato,  with  certain  other  substances 
which  would  give  the  flour  an  unpleasant  taste.  This  flour  will 
not  make  good  bread  if  used  alone^ — it  requires  to  be  mixed  with 
firom  one-half  to  one-third  of  wheaten  flour. 

In  growing  potatoes  for  the  manufacture  of  starch  (farina)  an 
fiitontion  to  various  circumstances  is  necessary  in  order  ta  secure 
the  lai*gest  yield  of  this  substance.  The  soil,  the  manure,  the 
variety  of  potato,  its  state  of  ripeness,  and  the  length  of  time 
during  which  it  has  been  kept,  af^ct  the  quantity  of  starch  it  is 
capable  of  yielding.  I  have  elsewhere  published  the  results  of 
numerous  researches  as  to  these  points.*  Some  unpublished 
experiments,  however,  made  by  our  friend  Mr  Fleming  of  Barro- 
chan,  last  year,  (184!4,)  will  be  of  peculiar  interest  to  you,  because 
they  were  made  upon  certain  varieties  of  potato  which  are  com- 
monly grown  in  the  west  of  Scotland,  and  because  they  exhibit 
the  action  of  a  manure,  guano,  now  very  generally  employed  in 
your  district.  The  results  of  these  experiments,  whicn  lie  has 
communicated  to  me,  are  exhibited  in  the  following  table : — 

Relative  Proportions  o^ Starch  and  Water  contained  in  100  lbs. 
of  different  varieties  of  Potatoes  manured  with  Dunffy  with 
Guano^  and  with  half  Dung  and  half  Guano  together. 


Perth  Reds,    .  *  , 

Rough  RedSf  .    . 

Whit*  Doni,  '     * 

OonnAUght  CupBj 

Buffi,     »    ,    V    ' 
BerwicksliiPD  Blues, 


lt;irul^  Ap[p1]frr1, 


l^unuo  fllonft. 
b«lf  dung,  hair  gUAQO. 

gtiatio  zilotie, 
duiig  md  guana* 

l^uario  nluGe. 
doBg  and  j^nnOi 

dung  alone, 
dung  and  gtiano. 
drmg  and  guana 
duug  and  guajpon. 


i  Earth  n^cEttw  W^ttr. 


IG.O 
17.1 

lO/> 
U.5 
14.4 

u.a 


14.G 
15,2 
18.5 
UA 

14.9 
ili.Q 
14.3 
H.(J 
15.6 


70.5 
74.0 

7L2 
171,2 
71.0 


TJie  poiatoeswere  llftfd 
before  thry  were  quitQ 
Th*e.  TUe  iLirch  vti 
made  ftom  Um  whole 
li^titcKii.  well  wuNcd 
but  not  fcra[i«]L  ITie 
if  arch  »»£  *  rl^  befm^ 
afi  op?Ti  6r0f  jiiid  tlie 
rtfUse  nt  3f}(i^  F.  in  »n 
inefi.  1  imtnd  iMifll 
cull  (oei^iill  (ircpdr- 
cell  of  ittreti  to  ihe 
■atno  if^grcc  of  iJjy 


There  is  a  great  difference,  as  you  will  see,  in  the  proportions 
of  starch  extracted  from  these  different  kinds  of  potato.  The 
white  dons,  for  example,  yielded  little  more  than  half  of  what 
was  obtained  from  the  rough  reds.  On  the  whole,  the  red  potatoes 
seem  to  be  the  best  starch-givers,  and  it  Appears  to  make  little 
difference  whether  guano  and  dung  be  employed  alone  or  together 
m  the  proportions  of  half  dung  and  half  guano.  The  difference 
n  the  proportion  of  water  between  the  white  dons  and  the  rough 
ieds  is  very  striking,  amounting  to  about  2^  cwt.  in  the  ton. 

*  See  ray  published  L^imti  o»  Agricultural  Chem'uUy  and  Geohjf^, 
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Such  faota  aa  these  are  of  importance  both  to  the  starch-maker 
in  baying  his  potatoes,  and  to  the  grower  of  potatoes  who  raises 
them  for  sale  to  the  manufacturer. 

As  I  have  said  so  much  on  the  subject  of  potatoes,  I  may  as 
well  describe  to  you  a  method  whicli  has  lately  been  recommended 
in  Denmark  and  Norway,  for  making  the  patato  more  a%'ailablo 
and  more  profitable  in  feeding  cattle  than  it  has  ever  hitherto 
been.  You  are  probably  aware  that  potato-starch  can  be  readily 
converted  into  grape-su^ar,  and  that  the  syinip  obtained  from  it 
is  largely  employed  for  the  manufacture  of  brandy  in  the  north  of 
Europe,  and  even  of  the  best  brandy  which  conies  from  Fmncc. 
In  the  more  northern  of  the  French  wine-growing  provinces  it 
is  also  mixed  with  the  less  sweet  varieties  of  gi*ape-jiiice,  so  as  to 
gi?e  an  additional  strength  and  richness  to  the  wine. 

One  of  the  methods  by  whicli  the  potato-starch  is  converted 
into  grape-sugar  is  to  mix  it  with  one-tenth  of  its  weight  of 
ground  malt  diffused  in  water,  and  to  keep  the  mixture  for  somo 
hours  at  a  moderate  temperature.  The  starch  dissolves,  and  the 
liquid  becomes  sweet  from  its  conversion  into  grape-sugar.  This 
is  the  method  which  M.  Boggild  of  Copenhagen  proposes  to  apply 
to  the  whole  potato  in  order  to  bring  it  into  a  soluble  state,  to 
inake  it  more  easy  of  digestion,  and  thus  to  increase  its  feeding 
properties. 

He  washes  his  potatoes  well,  steams  them  thoroughly,  and  then, 
without  allowing  them  to  cool^  he  cuts  them  in  a  cylinder  furnished 
internally  with  involving  knives,  or  crushes  them  in  a  mill,  and 
mixes  them  with  a  small  quantity  of  water  and  three  pounds  of 
p^und  malt  to  every  100  lbs.  of  the  raw  potatoes.  This  mixture 
IS  kept  in  motion  and  at  a  temperature  of  140"  to  180°  F.,  for 
from  one  to  five  hours,  when  the  thick  gruol  has  ac(|uired  a 
sweet  taste  and  is  ready  for  use.  Given  in  this  state,  the  results 
of  experimental  trials  are  said  to  be — 

1^,  That  it  is  a  richer  and  better  food  for  milk  cows  than 
twice  the  quantity  of  potatoes  in  the  raw  state. 

2^,  That  it  is  excellent  for  fattening  cattle  and  sheep,  and  for 
winter  food;  that  it  goes  much  farther  than  potatoes  when 
merely  steamed ;  and  tliat  it  may  be  economically  mixed  up  with 
chopped  bay  and  straw. 

I  have  before  me  a  pamphlet,  pubHshed  at  Christiania  by  the 
Boyal  Society  far  Promoting  the  Improvement  of  Norway^*  in  which 
this  method  is  strongly  recoraniended ;  also  a  letter  from  Copen- 
hagen, dated  29th  April  1845,  in  which  my  correspondent  ^vrites 
as  follows : — "  This  invention  1ms  been  more  and  more  appre- 

•  ^nriwiiMti^  tUai  henytte  Pvtatot  till  Fodrlnri  pan  rUn  fordctlatjiigHe  maadr.  eam- 
mendnget  af  Tklskrifterogud  givet  efter  ForuuVtaltuiiig  af  Det  Kongilioi  Sklskat 

rOK  NORCKt  TIL. 
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ciated  and  applied  in  my  native  country  (Norway)  and  in  Den- 
mark, and  the  great  advantages  with  which  stall  feeding  may  bo 
introduced,  at  considerably  less  expense  than  formerly,  render  it 
suited  to  general  promulgation.*" — "  The  method  has  more  and 
more  gained  adherents,  and  further  comparative  experiments, 
made  by  scientific  and  experienced  persons,  have  proved  its  supe- 
riority. Thus  one  of  these  experiments  establishes  that  an  in- 
crease of  li  lbs.  of  flesh  is  obtained  from  25  lbs.  of  potatoes — 
that  the  feeding  of  horses  with  this  mash  is  found  to  be  applicable 
and  cheap,  and  they  all  confirm  that  potatoes  used  in  this  manner 
as  food  amply  afford  double  the  nutritive  powers  compared  to  the 
food  fonnerly  used.'' 

I  cannot  here  state  my  reasons  for  believing  that  there  is 
really  something  worthy  of  attention  in  the  alleged  superior  feed- 
ing qualities  of  the  potato  given  in  this  state,  but  I  can  strongly 
recommend  you  to  make  experiments  upon  the  subject.  If  the 
potato  can  in  this  way  be  converted  into  a  larger  (juantity  of 
beef,  mutton,  or  pork,  than  hitherto,  another  outlet  will  be  pro- 
vided for  the  potato  crop  which  may  perhaps  prove  more  profit- 
able even  than  the  manufacture  of  it  into  flour. 

Had  I  not  already  greatly  exceeded  the  limits  even  of  a  printed 
letter,  I  should  have  told  you  of  the  fine  stock  I  saw  at  Baldoon 
— of  the  pertinacity  with  which  barley  refuses  to  grow  on  ^pme 
of  the  soils  in  "  The  Machars^^""  while  it  gi'ows  well  on  others  very 
near  them,  and  apparently  similar — and  of  the  delight  which 
most  of  the  fanners  of  the  district  appear  to  have  in  seeing  their 
liquid  manure  descend  to  the  sea,  and  in  supplying  its  place  with 
guano.  But  I  must  conclude  by  subscribing  myself  yours  very 
truly,  James  F.  W.  Johnston. 
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Having  set  sail  from  London,  in  the  beginning  of  April,  in 
most  charming  weather,  and  with  every  prospect  of  its  continu- 
ance, we  arrived  safe  at  Ostend  after  a  most  delightful  passage. 
On  nearing  the  coast  of  Belgium  wo  could  observe  nothing  but 
one  continuous  bank  of  sand,  from  Dunkirk  to  some  distance 
past^Ostend — rather  a  curious  introduction  to  a  fine  agricultural 
country.  But  being  now  in  Belgium,  it  will  not  be  out  of  place 
hero  to  inquire  into  the  history  of  the  soil  about  which  wo  are 
'j;oing  to  speak. 

iMi.     ^   —    ^ubjec     »'»nno-.ted  with  Belgium  about  which  so 
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mueh  miBapprehension  prevails  as  its  soil.  We  are  accustomed 
to  asBOciate  fine  crops  and  superior  farming  with  a  fertile  soil ; 
and  people  generally,  hearing  of  the  great  crops  produced  in 
Belgium,  "conclude,  without  mrther  inquiry,  that  it  is  blessed 
with  a  fine  soil  and  a  finer  climate;  and  the  yearly,  but  not 
exaggerated,  accounts  of  the  heavy  crops,  brought  home  by  the 
railroad  tourists,  some  of  whom  have  compared  the  cutting  down 
of  a  field  of  wheat  to  the  slicing  of  a  plum  cake,  tend,  above  all, 
to  increase  the  mistake  already  abroad. 

The  general  character  of  the  soil  in  the  western  provinces  of 
Belgium,  where  the  most  perfect  system  of  agriculture  is  carried 
on,  is  lightness,  which  includes  all  stages  of  fertility,  from  the 
arid  sand  to  the  sandy  loam.  And  though  we  find  now  much 
that  really  appears  excellent  soil,  such,  for  instance,  as  that  in 
the  neighbourhood  of  Oourtray,  we  have  sufiicient  reason  for 
supposing  that  it  is  not  naturally  a  rich  soil,  but  has  been  brought 
to  its  present  state  of  fertility  by  the  most  laborious  cultivation ; 
and  there  is  not  the  least  doubt  that,  if  the  farmers  were  with- 
drawing their  present  careful  attention  from  the  soil,  and  the 
artificial  treatment  to  which  it  is  at  present  subjected  were  in 
the  least  relaxed,  the  broom  and  fir  would  soon  assert  their 
ancient  dominion.  The  following  extract  fully  bears  me  out  in 
what  I  have  just  stated  : — 

What  land  is  cultivated  in  Brabant  is  owing  to  the  religious  houses  founded  in 
it.  Their  uninterrupted  duration  for  five  or  six  hundred  years,  and  their  indefa- 
tigable industry,  have  conquered  the  barren  harsh  sands,  and  rendered  many  parts 
of  them  highly  productive. 

From  the  undoubted  testimony  of  the  historians  of  the  low  countries,  it  appears 
that  the  cultivation  of  the  greater  part  of  these  rich  provinces  had  its  rise  from  the 
self-same  means,  eight  hundred  or  a  thousand  years  ago,  when  they  were,  in  a 
iDjinncr,  one  continued  forest. 

The  farmers  of  Flanders,  therefore,  are  presented  to  us  in  a 
double  character — tillers  of  the  soil,  and,  in  some  places,  at  the 
l»resent  day,  makers  of  a  soil.  Those  who  are  anxious  to  study 
them  in  their  second  character  are  referred  to  Mr  RadclifTs 
work  on  Flemish  husbandry.  I  do  not  refer  to  the  Polders  at 
present,  where  the  stiffest  clays  exist,  and  a  totally  different 
system  is  pursued.  The  only  true  clay  I  met  with  was  in  the 
neighbourhood  of  Ostend,  where  it  was  very  stiff,  and  of  a  grey 
colour.  On  the  road  from  Ostend  to  Bruges  the  soil  is  of 
various  qualities.  It  loses  in  a  great  measure  its  stiff  cliaracter 
as  we  approach  Bruges,  in  the  immediate  vicinity  of  which  it  is  in 
a  high  state  of  cultivation.  From  Bruges  to  Ghent  the  soil  is 
very  poor,  and  around  the  latter  place  it  is  little  better  than 
sand,  and  yet  the  crops  we  passed  on  the  road  were  most 
luxuriant.     The  general  asi>ect  of  the  country  from  Ostend  to 
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Ghent  is  that  of  a  flat  open  country,  not  at  all  beautified  by 
wood,  and  interesting  to  none  but  a  farmer.  There  are  no 
hedges,  the  fields  being  separated  merely  by  ditches,  on  the 
banks  of  which  are  planted  trees,  which  are  out  at  difibrent 
intervals  of  time,  from  every  fourth  to  every  ninth  year,  accord- 
ing to  the  nature  of  the  kind.  They  are  planted  merely  to 
supply  the  people  with  firewood  in  those  districts  where  other  fuel 
is  scarce.  All  kinds  of  trees  are  grown  for  this  purpose.  Be- 
tween Ghent  and  Gourtrai  the  scenery  assumes  more  of  an  Eng- 
lish character.  The  country  is  more  wooded,  which  divests  the 
landscape  of  that  vapid  tameness  so  peculiar  to  Belgium.  Nor 
is  the  cultivation  neglected.  The  luxuriant  crops  of  rye,  the 
healthy  and  equally  dispersed  brairds  of  wheat,  and  the  neatness 
with  which  all  the  fields  were  finished,  gave  ample  proofs  of  the 
skill  as  well  as  the  industry  of  the  farmers.  The  country  about 
Courtrai  has  scenery  peculiar  to  itself  at  this  season,  from  the 
great  quantities  of  rape  cultivated  hero,  and  is  also  exceedingly 
beautiful  compared  with  the  usual  Belgian  landscapes.  The 
vistas  of  trees  have  not  yet  expanded  their  leaves,  while  all 
around,  the  diffuse  foliage  of  spring,  insufficient  yet  to  conceal  the 
distant  horizon,  gives  to  the  scenery  an  airy  picturesqueness,  and 
divests  the  country  of  that  vapidness  natural  to  it.  Here,  among 
the  unfolded  leaves,  some  stately  poplars  wave  their  plumes — 
there  a  village  steeple  overlooks  the  humble  dwellings  of  its 
inhabitants — Tiere  some  straggling  villa,  buried  in  a  plantation, 
rejoices  in  its  seclusion — and  the  landscape  is  improved  by  the 
innumerable  and  thickly-set  farm  places,  each  sun*ounded  by 
a  few  scattered  trees,  while  on  the  surface  rest  the  farmer'*s 
hopes.  Grains  in  every  stage  of  their  growth,  and  of  every  tint 
of  green,  flutter  in  the  breeze,  and  the  solid  masses  of  ripe  blos- 
som roll  in  the  wind,  and  form  a  beautiful  contrast,  from  their 
saffron  yellow,  with  the  surrounding  crops.  But  there  is  still 
something  awanting  to  animate  this  otherwise  beautiful  prospect. 
No  herds  enliven  the  landscape — no  flocks  send  forth  their  bleat- 
ing— and  the  milk  maid's  happy  voice  is  mute.  Profit,  not 
beauty,  is  studied  in  Flanders. 

From  Ghent  to  Antwerp  wo  pass  through  a  part  of  the  cele- 
brated Pays  de  Waes,  the  most  thickly  populated  district  in 
the  world.  Where  the  soil  is  little  better  than  sand,  the  most 
laborious  culture  is  practised,  and  the  greatest  comparative 
average  crops  are  raised  of  any  district  in  the  world.  In  many 
places  the  soil  presents  a  mottled  appearance,  from  the  imperfect 
amalgamation  of  the  sand  with  the  decayed  vegetable  matter, 
in  no  part  of  Belgium  did  I  see  such  attention  paid  to  the  tillage 
jf  eacfc  ^eld  •    b«»  '"^n^pquence  of  which  is,  that  the  crops  pro- 
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daced  on  the  barren  sand  are  not  far  inferior  to  what  you  will 
find  on  ordinary  soil.  From  the  thickness  of  the  population  in 
tins  locality,  they  are  enabled  to  turn  over  mostly  all  the  soil 
witii  the  spade,  whioh  would  render  the  tillage,  one  would  sup- 
pose, very  tedious;  but  the  tediousness  is  not  felt,  from  the 
smallness  of  the  farms  and  the  excessive  looseness  of  the  soil. 
A  man,  with  no  pressure  but  that  from  his  hands,  sinks  the  spade 
more  than  a  foot  into  the  ground.  Here,  truly,  it  ought  to  be 
called  gardening  rather  than  farming,  from  the  great  neatness 
and  excessive  care  bestowed  on  each  field.  From  the  sandy 
nature  of  the  soil,  they  are  enabled  to  finish  off  each  field  with  all 
the  beauty  of  a  flower-bed,  while  a  border  of  well  shorn  grasp, 
about  ten  feet  in  width,  surrounds  the  field,  the  edge  of  which  is 
most  carefully  pared,  so  that,  on  entering  one  of  these  fields, 
we  are  apt  to  suppose  that  we  are  trespassing  on  the  carefully 
swept  lawn  of  some  noble  residence. 

It  is  the  Flemish  farmers'  boast  that  the  system  of  agriculture 
they  practise  has  been  handed  down  unchanged  to  them  irom 
their  forefathers ;  and  this  is  the  more  to  be  wondered  at,  when 
we  consider  that  in  no  countiy  have  so  many  and  such  sanguinary 
battles  and  wars  been  fought  and  carried  on  as  in  Belgium.  From 
the  trials  of  strength  that  have  taken  place  in  it  between  the  first 

g>wers  of  Europe,  it  has  justly  been  denominated  the  cockpit  of 
urope ;  and  yet  the  scene  of  these  dreadful  struggles,  the  ten-r 
dency  of  which  is  to  retard  all  improvement,  and  to  throw  back 
to  a  state  of  pristine  civilization  all  the  arts  of  peace,  of  i\hich 
Hgriculture  is  among  the  first,  is  also  the  seat  of  an  organized 
and  exemplary  system  of  husbandry.  Even  when  the  last  con- 
yulsion  rent  the  kingdom  of  the  Netherlands,  and  Belgium  was 
subjected  to  all  the  anarchical  disorder  attendant  upon  a  change 
in  the  form  of  government,  and  was  deprived  of  the  principal 
market  for  the  products  of  its  soil,  its  agriculture  remained 
unchanged,  and  continues  at  present  as  if  no  such  disturbance 
had  happened. 

Without  attempting  at  present  to  account  for  this  anomaly  in 
the  history  of  the  arts  of  peace  in  a  nation,  we  shall  proceed  to 
inquire  into  some  of  the  excellences  of  that  system  which  has 
been  preserved  amid  the  havocs  of  foreign  and  civil  wars. 

The  farms  in  Flanders  are  small,  the  average  size  being  not 
more  than  fifty  imperial  acres.  Some  are  held  on  lease,  others 
are  not.  The  terms  vary  from  three  to  fifteen  years,  some  mul- 
tiple of  three  as  far  as  fifteen  being  the  duration  of  a  lease.  In 
some  the  tenants  have  it  in  their  power  to  quit  at  the  end  of 
every  third  year,  while  the  landlord  cannot  put  him  away  till  his 
lease  is  out.     It  is  impossible  to  say  what  the  average  rent  of 
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the  farms  is ;  but,  so  far  as  I  could  ascertain,  it  may  be  stated  &i 
30s.  the  imperial  acre,  for  the  best  soils,  exclusive  of  burde^^j 
which  are  generally  one-fifth  of  the  rent. 

The  farmers  of  Belgium  are  a  hard-working  class  of  men-^iw 
the  habit  of  labouring  their  farms,  and  generally  ignorant  of 
every  other  subject  but  their  profession.     But  in  it  truly  they 
shew  rare  sagacity  and  experience ;  and  though  unaided  by,  and 
almost  despismg,  the  light  of  science,  they  discover  in  some  parts 
of  their  system  of  agriculture  a  perfection  to  which  science  has 
never  yet  guided  the  farmers  of  this  or  any  other  country.    When 
we  look  back  to  the  ancient  grandeur  of  Belgium,  when  its  cities 
were  the  marts  and  factories  of  Europe,  and  consider  the  conse- 
quent increase  of  population  in  a  country  naturally  unproductive, 
we  will  discover  a  sufficient  stimulus  to  excite  the  energies  of  a 
people  gifted  by  nature  with  an  indomitable  perseverance  and 
unwearied  industry.     This  disposition,  as  well  as  its  effects — their 
agriculture — has  been  handed  down  to  the  present  generation 
of  farmers,  and  still  manifests  itself  in  many  operations  which  the 
negligent  farmer  would  consider  unprofitable,  or,  at  least,  super- 
fluous ;  and  it  is  from  this  praiseworthy  industry  that  Belgium, 
comparatively  a   poor  country,  is  considered   by  strangers  as 
unrivalled  in  the  salubrity  of  its  climate  and  the  fertility  of  its 
soil,  and  that  the  great  part  of  the  kingdom  is  prevented  from 
returning  to  its  original  barrenness. 

The  number  of  servants  who  live  on  the  farm  throughout  the 
year  may  be  stated  at  six  to  the  fifty  acres,  and  these  are  paid 
as  follows : — The  men  who  perform  the  work  of  ploughmen  and 
labourers  receive  10s.  a-month,  with  their  meat,  which  the 
farmers  value  at  6d.  or  7d.  a-day,  thus  making  the  full  wa&res  of 
a  man  equal  to  25s.  a-month,  or  L.15  a-year.  Their  food  con- 
sists of  boiled  milk  and  bread  for  breakfast,  soup  or  butter-milk 
and  bread  and  butter  for  dinner,  with  potatoes  and  pork  five 
times  a-week,  and  bread  and  milk  for  supper.  The  soup  used 
is  composed,  according  to  Mr  Rad cliff,  of  butter-milk,  boiled 
and  thickened  with  flour  or  rye  bread,  potatoes,  salt  pork,  salt 
fish,  various  vegetables,  and  eggs.  They  work  from  daylight  till 
it  is  nearly  dark  at  this  season  of  the  year,  which,  after  deduct- 
ing the  hours  of  rest,  will  be  about  ten  hours  a-day.  In  summer 
it  is  longer.  The  women,  who  are  hired  to  live  on  the  farm, 
receive  about  4s.  6d.  of  wages  less  in  the  year  than  the  men.  It 
may  be  observed  that  almost  all  the  farmers  take  the  same  food 
as  their  servants.  The  day-labourers,  who  are  only  employed  at 
certain  seasons,  such  as  for  weeding  the  crops  and  engaging  in 
the  operations  peculiar  to  flax-culture,  receive  7d.  and  8d,  a-day, 
with  their  meat ;  and  boys  and  girls  have  5d.  with  their  meat. 
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^xi  ordinary  working  man  will  live  very  comfortably  in  a  town 
^^  the  south  of  Belgium  paying  L.15  for  victuals  and  L.2  for  the 
^nt  of  one  room  for  the  whole  year. 

The  fami-buildings  are  generally  built  in  the  form  of  a  square, 
and  consist  of  dwelling-house,  byre,  t!afn,  stable,  servants'* 
deeping-room,  and  cart-shed.  The  middle  of  the  area  included 
in  the  square  is  several  feet  below  the  level  of  the  houses,  and  is 
admirably  adapted  for  saving  manure.  The  greatest  cleanness 
prevails  in  every  department  of  the  steading. 

The  strength  of  horses  kept  on  a  farm  is  at  the  rate  of  a  pair 
of  horses  to  the  fifty  acres.  And  the  number  of  animals  sup- 
ported altogether  on  the  farm  far  exceeds  anything  we  are 
accustomed  to  in  this  country.  This,  indeed,  is  one  of  the 
secrets  of  their  farming ;  and  we  have  no  hesitation  in  saying 
that,  in  this  particular,  they  excel  the  farming  of  any  country 
with  which  we  are  acquainted.  The  keep  of  a  horse  is  estimated 
at  twenty-pence  a-day.  It  is  generally  fed  during  the  winter  on 
oats,  straw,  beans,  and  hay  ;  and  in  summer  on  cut  grass.  The 
horses  are  small,  but  compact,  handsome,  with  beautiful  action, 
and  high-spirited.  As  no  attention  has  been  paid  to  the 
improving  of  their  breed  of  cows,  they  are  not  distinguished  for 
any  excellences.  They  answer  the  purpose  of  the  dairy,  for 
which  they  are  principally  kept :  they  are  generally  black  and 
white  in  the  colour.  After  being  for  some  years  in  the  dairy, 
they  are  fattened  or  sold  lean  to  the  butcher,  who  is  generally 
feeder  as  well  as  butcher.  The  most  of  the  beef  used  in  Belgium 
18  that  of  these  old  cows.  They  have  a  practice  by  which  they 
ensure  the  regular  feeding  of  the  calves,  which  they  consider 
essential  to  quick  fattening.  Immediately  after  they  have  got 
their  usual  quantity  of  milk,  baskets  are  put  on  their  mouths,  to 
prevent  their  eating  anything  in  the  interval  between  the  feed- 
ing times.  Few  sheep  are  kept,  and  these  are  of  the  worst 
description. 

The  fields  are  small,  and  are  divided  merely  by  ditches.  There 
is  no  such  thing  as  a  hedge  or  dyke  inclosing  a  field.  These, 
from  the  peculiar  management  of  the  stock  on  their  farms,  are 
quite  unnecessary.  But  where  thorns  are  used  as  fences,  as 
around  nurseries  and  gardens,  the  settings  are  put  very  closely 
together ;  and,  after  they  have  sprouted  up  a  certain  length, 
sticks  are  run  along  horizontally,  and  the  young  shoots  are  tied 
to  these,  so  that  in  a  short  time,  from  the  intertwining  of  the 
shoots,  now  grown  into  branches,  the  fence  becomes  quite  impene- 
trable. Under-drainage  is  never  practised.  Much  of  the  soil 
does  not  require  it ;  but  to  facilitate  the  drying  of  the  fields,  and 
to  draw  off  the  surface-water  from  the  plants,  a  spading  of  earth 
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18  taken  out  from  every  furrow  and  Scattered  over  the  ridge,  »o 
that,  in  a  heavy  shower,  the  rain-water  finds  a  ready  course  to 
the  ditches  which  skirt  the  fields. 

One  of  the  points  in  which  the  Flemings  shew  their  skill  of 
management  is  the  attention  they  pay  to  the  working  of  the 
soil.     Unless  the  soil  has  been  thoroughly  pulverized  by  repeated 
ploughings  and  harrowings,  they  forbear  from  sowing  any  crop. 
To  this,  in  particular,  among  other  causes,  we  must  attribute  the 
practice  prevalent  there  of  using  small  quantities  of  seed,  and  the 
beautiful,  healthy,  and  equal  brairds  which  cover  the  snrfkce  in 
spring.     In  many  places  they  are  not  content  with  the  mel*e  use 
of  the  plough  for  this  purpose,  but  resort  to  the  spade  also,  either 
in  giving  an  additional  depth  to  the  furrow,  or  in  turning  the 
whole    soil    over  with  this    hnplement.     In   the    province   of 
Antwerp,  we  mentioned  before  that  the  spade  was  far  more  used 
than  the  plough  for  agricultural  purposes. 

An  operation  seen  daily  at  present  is  the  picking  of  the  weeds 
from  the  young  crops.  Often  the  land  is  raked  well  before  the 
workers  commence  their  operations,  for  the  purpose,  as  the 
farmers  allege,  of  separating  the  plants,  that  the  weeds  may  be 
more  easily  distinguished.  But  there  is  evidently  another  and 
more  beneficial  effect  the  raking  will  have  upon  the  crops.  It 
will  loosen  any  crust  that  may  have  been  formed  on  the  surface, 
and  thus  admit  of  a  more  ready  access  of  the  air  to  the  roots  of 
the  plants  and  the  quantities  of  manure  which  are  covered  by  the 
soil,  thus  aiding  their  action  by  a  supply  of  oxygen.  Some  may 
object  to  the  raking,  from  its  exposing  the  plants  to  the  action  of 
drought,  but  the  good  derived  from  it,  for  the  reasons  stated,  is 
more  than  sufficient  to  counterbalance  any  risk  from  drought. 
After  the  raking,  the  workers  go  over  the  whole  field  on  their 
knees,  picking  out  every  useless  plant.  This  is  perhaps  repeated 
several  times  in  the  season,  according  to  the  state  which  the 
field  is  in.  Flax  costs  far  more  labour  in  weeding  than  any 
other  crop  ;  and  the  Flemings  spend  double  time  on  it  from  the 
importance  of  the  crop.  A  Scotchman,  ignorant  of  agriculture, 
in  passing  through  Belgium  at  this  season,  and  seeing  an  extended 
row  of  women  creeping  on  their  knees  among  the  young  crops, 
and  looking  with  the  greatest  care  for  injurious  weeds,  would 
be  apt  to  extol  the  industry  of  the  people,  while  he  would  accuse 
■"s  own  countrymen  of  indolence  and  carelessness  in  the  minute, 
out  no  less  important,  points  of  husbandry.  But  he  would  be 
loing  his  own  countrymen  an  injustice,  in  as  far  as  he  would 
condemn  them  for  their  non-performance  of  what  they  do  in  a 
nore  economical  and  as  effectual  a  manner  as  is  to  be  met  with 
^t    Helgiun       ^^^'  «l''''^'»  ^o  the  practice  of  drilling  grain-crops, 
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^y  which  tn^Aiifi  the  weeding  of  the  crop  is  far  more  expeditiously 
uccomplished  than  it  is  by  the  plan  resorted  to  in  Flanders.  This 
careful  attention  to  the  weeding  of  the  erain-crops  is  the  more 
necessary  in  Belgium,  where  they  are  all  sown  broadcast ;  the 
soil  ia  of  that  class  which  encourages  the  growth  of  annuals,  and 
8ammer  fallow  or  green  drilled  crops  form  rarely  a  part  of  their 
rotations. 

The  implements  used  in  Flanders  are  so  simple  and  rude  that 
they  soaroely  deserve  mention.  There  are  two  kinds  of  ploughs 
employed,  one  which  is  held  by  one  hand  only,  and  is  of  the 
rudest  construction ;  and  the  other,  called  the  Walloon  plough, 
in  which  the  body  is  attached,  by  moans  of  its  beam,  to  a  frame- 
work on  wheels,  which  connects  it  with  the  horses,  and  regulates 
the  different  depths  to  be  ploughed.  In  this  the  mould-board  is 
moYable,  and  is  changed  at  the  end  of  every  furrow  from  one 
side  to  the  other. 

The  next  subject  of  which  we  shall  speak  is  the  manures  of 
Flanders;  and  some  conception  of  the  importance  of  this 
subject  may  be  formed,  when  we  mention  that  it  regulates,  not 
only  the  whole,  but  ever}'  individual  part  of  the  management  of 
a  Flemish  form.  The  first  object  and  great  aim  of  a  Flemish 
farmer  is  to  make  or  get  manure ;  and,  to  carry  this  into  effect, 
nothing  that  can  contribute  in  the  least  to  increasing  a  dunghill 
is  thrown  away.  He  cultivates  food  for  cattle,  and  ties  them  up 
all  the  year  round,  that  he  may  not  lose  any  of  the  manure.  He 
sows  rape,  and  allows  it  to  blossom  and  ripen,  that  he  may  obtain 
the  seea  for  manure.  His  ashes-cart  and  urine  baiTcls  traverse 
every  street  in  a  town,  every  bye-way  in  the  country,  to  collect 
this  important  necessary  for  his  farm.  It  is  in  their  management 
here  that  the  farmers  of  Belgium  excel  those  of  every  other 
country,  and  are  thus  enabled  to  extract  more  from  the  land 
than  any  other  body  of  fanners.  They  act  up,  in  short,  to  the 
true  old  adage  that  "  Muck  is  the  mither  o'  the  meal  kist."'  The 
principal  manures  used  arc  farm-yard  dung,  urine,  or  liquid 
manure,  rape-cake,  and  ashes.  Minerals  are  seldom,  if  ever,  used, 
and  bones  are  almost  unknown.  I  alluded  before  to  the  com- 
paratively great  number  of  animals  kept  by  the  Flemish  farmers 
on  their  few  acres.  This  they  do  principally  for  makine  manure 
to  enable  them  to  carry  out  their  system  of  farming.  On  a  farm 
of  63  acres,  3  horses  and  15  milch  cows,  and  several  heifers  for 
supplying  the  stock,  were  kept  throughout  the  year,  besides  6 
cows  and  a  few  calves  were  fattened  yearly.  In  another,  of  77 
acres^  extent,  4  horses  and  20  cows,  with  a  requisite  number  of 
hdfers,  were  kept,  besides  from  20  to  30  calves  were  fattened  off 
yearly ;  and  iir  a  third,  of  88  acres.  5  horses  and  20  cows,  besides 
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heifers  and  calves  were  kept.  These  farms  were  all  arable,  and 
were  situated  in  one  of  the  finest  districts  in  Belgium.  Mostly 
every  crop  receives  some  of  this  farm-yard  dung,  which  is  always 
well  rotted  before  being  applied.  One  of  the  peculiarities  of  the 
Flemish  system  is,  the  extensive  and  various  uses  they  make  of 
the  urine  from  the  animals  kept  on  their  farms.  Every  one  has 
heard  of  the  urine  tanks  of  Flanders,  which  are  to  be  found  all 
over  the  country,  at  home,  and  in  the  fields.  They  are  built  in  a 
most  substantial  manner,  and  so  far  under  ground,  that  when  they 
are  covered  in,  th^  farmer  is  enabled  to  cultivate  the  soil  over 
them.  Contracts  are  generally  entered  into  between  the  farmers 
and  those  in  towns  who  have  much  of  this  at  command,  such  as 
brewers,  distillers,  &c.,  who  fatten  animals  from  the  refuse  of  their 
works.  <f  2  is  commonly  given  for  the  urine  of  one  animal  for  a 
year.  The  farmer,  at  stated  periods,  conveys,  by  means  of  barrel- 
carts,  what  is  collected  in  towns  to  his  subterraneous  receptacles 
at  the  corners  of  his  fields,  to  be  ready  for  the  seed-time.  The 
crop  to  which  it  is  principally  appUed  is  flax ;  and  then  they 
dissolve  in  it  rape-cake,  which  renders  it  a  most  powerful  manure. 
After  the  flax-seed  has  been  sown  and  covered  in,  and  rolled,  so 
that  the  surface  is  made  quite  smooth,  they  proceed  to  apply  this 
mixture.  It  is  applied  in  the  following  manner : — Five  men  are 
employed  altogether,  two  to  pump,  two  to  scatter  it,  and  one  to 
drive  it.  A  rectangular  piece  of  ground,  thirty  yards  in  breadth, 
is  measured  off  across  the  ridge ;  this  is  sub-divided  into  six 
portions  of  five  yards  each.  The  field  was  laid  off  in  ridges  of 
ten  yards.  Six  wooden  vessels  are  filled  and  placed  in  the  middle 
of  a  ridge  at  the  distance  of  five  yards  from  one  another,  so  that 
the  contents  of  each  vessel,  which  is  about  the  size  of  a  potato 
firlot,  is  the  allowance  for  every  fifty  square  yards.  There  is 
nothing  in  which  they  manifest  such  economy  as  in  the  saving  of 
this  material,  which  they  prize  as  a  most  valuable  assistant  to 
their  labours.  Rape-cake,  besides  being  appUed  as  mentioned 
above,  with  the  Uquid  manure,  is  also  used  in  a  dry  state.  The 
rape  is  cultivated  principally  as  a  manure,  and  is  used  extensively 
where  the  cropping  is  very  severe.  Ashes  are  never  used  but  as 
a  top-dressing  to  clover ;  but  the  traflic  which  is  carried  on  in 
them,  between  Holland  and  Belgium,  is  sufficient  to  form  a  distinct 
trade  with  a  certain  class  of  merchants  in  Belgium.  The  farmers 
n  Belguim  set  a  high  value  on  them,  and  place  so  much  depend- 
ence on  them  for  the  success  of  their  clover-crop,  that  (I  under- 
stand, from  what  I  have  read)  there  is  a  current  saying  among 
hem,  that  "He  who  buys  ashes  for  his  clover-crop,  pays  nothing ; 
)ut  he  that  does  it  not,  pays  double.'"  It  is  really  surprising  that 
nia  piap"»^,  «'h»>h  har  be«ri  i>roved  to  be  so  efficacious  by  a  olas« 
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of  experienced  farmers  like  the  Flemish,  has  never  yet  been  tried, 
or  at  least  sufficiently  tested,  in  Scotland.  I  believe  some  were 
imported  in  the  beginning  of  this  year  by  Messrs  John  -Mitchell 
&  Co^  in  Lieith ;  but  I  am  not  aware  that  they  have  met  with  the 
reception  we  would  anticipate  from  the  well-known  successful 
results  of  their  application  in  Belgium.  There  is  nothing  so  much 
wanted  at  present,  in  the  agriculture  of  Scotland,  as  a  good  lasting 
top-dressing  for  clover.  The  failures  in  this  crop  have  been  fre- 
quent of  late,  and  the  effects  of  nitrate  of  soda  last  only  with  the 
crop  to  which  it  is  applied,  while  sad  disappointments  have  been 
experienced  in  the  use  of  gypsum.  But  before  recommending  an 
extensive  use  of  this  material,  I  would  suggest  a  few  comparative 
trials  to  be  made  with  it,  gypsum,  soot,  and  other  substances ;  for 
if  the  failure  of  gypsum  arose  from  there  being  a  supply  of  it 
already  in  the  soil  sufficient  for  the  growth  of  the  plant,  an 
application  of  Dutch  ashes  might  be  attended  with  a  similar 
result,  as  the  great  proportion  of  the  ingredients  of  the  ashes  are 
salts  of  lime,  with  tne  useful  addition,  however,  of  some  salts  of 
soda.  Some  attribute  their  great  effects  in  Belgium  to  the  lime 
which  they  contain,  as  few  of  the  soils  there  have  any  amount  of 
lime  in  their  composition.  They  are  applied  in  different  quantities 
to  the  soil,  from  ten  to  thirty  bushels  an  imperial  acre. 

The  crops  raised  in  Belgium  are  wheat,  oats,  rye,  flax,  potatoes, 
rape,  and  clover,  as  principal ;  and,  as  secondary,  turnips,  carrots, 
buck-wheat,  tobacco,  and  spurry.  The  farmers  consider  flax  and 
rape  the  best  paying  crops  they  cultivate,  and  they  are  the  most 
exhausting ;  hence  the  enormous  quantities  of  manure  given  them. 
The  rape  is  sown  in  July,  transplanted  in  September,  and  cut  in 
June  of  the  next  year.  The  clover,  which  is  grown  for  seed  as 
well  as  for  food  for  cattle,  is  an  important  crop  with  the 
Flemish  farmer.  He  is  not  particular  among  what  he  sows  it. 
We  find  it  growing  amongst  nax,  wheat,  oats,  or  rye.  There  are 
two  varieties  of  rye  used,  winter  and  spring.  The  winter  variety 
is  almost  always  sown  after  potatoes  in  December,  and  some  of 
it  is  cut  green  in  spring,  before  the  clover  is  ready  for  cutting.  It 
thus  answers  the  purpose  of  early  tares  in  this  country.  Another 
crop  is  taken  the  same  year,  after  it  is  cut.  The  ground  is 
ploughed  several  times  for  potatoes.  When  the  last  ploughing 
IS  finished,  the  furrows  of  which  are  about  seven  inches  wide,  one 
man  walks  up  one  of  the  furrows,  and,  with  an  instrument  similar 
to  that  used  for  picking  turnips,  makes  a  hole,  into  which  a  boy 
drops  the  cutting  of  a  potato.  Ei^ht  inches  farther  on,  another 
potato-set  is  put,  in  making  the  hole  for  which  he  draws  the  soil 
over  the  previous  setting.  This  he  does  every  second  furrow,  bo 
that  the  distance  between  each  row  of  potatoes  is  not  more  than 
fourteen  inches.  One  man  and  a  boy  do  about  450  yards  in  this 
manner  in  an  hour.     The  turnips  are  almost  always  taken  as  a 
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second  crop  in  the  year.  Immediately  after  the  rye  ia  cut,  they 
begin  to  prepare  the  land  for  turnips ;  and,  by  the  powerful  agency 
of  the  liquid  manure,  a  beautiful  braird  is  obtained  in  a  few  days. 
The  turnips  have  attained  a  pretty  good  size  when  they  are 
pulled,  and,  with  the  potatoes,  form  the  winter  food  for  the  ani- 
mals on  the  farm.  Carrots  are  often  sown  with  flax,  so  that  they 
are  enabled  to  have  two  crops  the  same  year  from  the  land ;  for 
by  the  time  the  flax  is  pulled,  the  carrots  are  considerably 
advanced.  This  method  of  double  cropping  is  very  frequent  iii 
Flanders,  and  is  another  instance  of  what,  by  economy  of  manure 
and  a  judicious  application  of  it,  thoy  are  enabled  to  produce 
from  the  soil. 

The  next  subject  which  comes  naturally  after  this  is  the  rota- 
tions of  crops  practised  in  Flanders.  I  was  prepared,  before 
crossing  the  channel,  to  encounter  some  little  difficulty  in  this 
subject,  from  having  read  of  the  great  variety  of  rotations  to  be 
found  there.  Every  field,  Mr  Badcliff^  tells  us,  ha«  its  own  rota- 
tion. But  the  four,  five,  or  six  years^  courses  to  which  we  are 
accustomed  in  this  country,  made  me  form  but  a  faint  idea 
of  the  difficulties  of  comprehending  the  Flemish  courses ;  and, 
therefore,  when  I  began  to  study  them,  these  exceeded  my  great- 
est anticipations,  and  every  day  I  renewed  my  inquiries  but 
plunged  mo  into  greater  perplexities.  I  could  perceive  no  fixe<l 
principle  on  which  thoy  founded  their  constantly  varying  rota- 
tions. The  same  farmer  would  give  me  one  day  one  rotation, 
and  the  next  another  totally  different  from  yesterday'*s,  as  the 
rotation  he  practised  on  his  farm ;  and,  were'  I  to  transcribe  all 
the  various  systems  I  jotted  down  in  my  note-book,  as  thoso  fol- 
lowed on  farms  within  the  narrow  compass  of  a  few  miles,  I  would 
fill  as  many  |)ages  as  this  short  sketch  of  Belgian  farming  would 
require.  With  such  conflicting  statements,  and  with  no  prospect 
of  unravelling  the  mj^stery,  I  began  to  solace  myself  with  the 
thought  that  the  Flemings  had  no  such  thing  as  a  rotation,  that 
they  knew  the  value  of  a  change  of  crops  each  year,  and  there- 
fore they  practised  a  succession  rather  tnan  a  rotation  of  crops. 
If  they  are  rotations,  it  is  difficult  to  tell  where  they  commence 
and  where  they  end ;  and  they  are  besides  extremely  long.  The 
principle  they  seem  to  go  upon  is,  that  the  same  crop  shall  not 
be  taken  two  successive  years  from  the  same  land.  And  on 
examining  my  heterogeneous  mass  of  rotations,  I  have  been 
enabled  to  trace  out  the  few  following  facts : — That  wheat  and 
-ye  almost  always  succeed  potatoes,  and  rye,  potato  wheat ;  the 
place  of  flax  seems  to  be  after  oats  and  before  wheat  or  rye. 
\!lover  is  sown  with  any  of  the  principal  crops.  Bape  seems  to 
mcceed  oatfl  or  rye.  I  think  I  cannot  do  better  than  conclude 
^I's  part  of  the  subject  in  the  words  of  Mr  BadcliiF — 

n  Fla"''-n-  **»«y  wouM  consider  their  industry  and  their  numnre  !iiellca«kiiM 
.-'»•     ^   .w        .  p-'*^..     .«»'    •«!>  -^j..,i!.*'./»  rotation;  hence  tb« Tariety of auc* 
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eesBuma  which  we  observe  at  every  variation  of  the  soU.  They  have  been  farmers 
time  out  of  mind,  rotation  farmers  for  centuries ;  there  is  not  a  cultivated  acre,  the 
properties  of  which  are  not  matter  of  notoriety,  and,  according  to  those  properties, 
the  most  suitable  succession,  and  the  most  profitable  application  of  manure,  have 
been  long  since  resolved  on,  and  are  now  invariably  practised. 

It  may  not  be  out  of  place  here  to  introduce  the  management 
of  a  farm  in  the  high  country  or  Walloon  district.  The  £&rms 
there  are  much  larger  than  in  the  low  country:  150  acres  are 
there  considered  a  small  farm,  and  many  of  them  are  1000  acres 
in  extent.  The  size  of  the  farm  about  which  I  obtained  most 
information  was  200  acres.  The  whole  of  it  was  under  the  plough 
but  twelve  acres  of  meadow.  There  were  only  three  ploughs 
used  ;  but  twelve  horses  were  kept  and  used  for  farm  work  alone. 
The  cause  of  this  great  number  of  horses  is,  that  they  never  put 
fewer  than  four  horses,  and  often  six,  into  their  waggons.  They 
liave,  besides,  twelve  young  horses  of  different  a^s,  and  fifteen 
cows,  which  is  the  whole  of  the  stock  kept  on  tne  farm.  The 
rotation  is  generally  potatoes,  wheat,  rye,  oats,  with  clover  sown 
^-ith  one  or  other  of  them.  When  we  speak  of  this  being  the 
rotation,  we  do  not  mean  that  it  is  followed  with  unaltered  regu- 
larity ;  pfor  the  most  profitable  crop  here  is  wheat,  which  the 
farmer  endeavours  to  grow  on  a  third  of  his  farm.  They  are 
near  lime  here,  of  which  they  avail  themselves,  by  applying  con- 
siderable quantities  to  the  soil.  I  saw  some  appUed  as  a  top- 
dressing  to  young  clover.  Ashes  are  also  used  for  the  same  pur- 
pose ;  but  they  are  much  redder  in  the  colour  than  those  I  saw 
in  the  low  country.  The  coal  burnt  here  is  always  mixed  with 
clay,  to  bind  the  pieces  together,  as  it  is  all  in  small  pieces,  the 
largest  not  being  larger  than  a  hen's  egg.  This  may  cause  the 
red  colour  in  the  ashes  referred  to.  They  are  not  so  careful  of 
their  manure  as  in  Flanders,  nor  does  the  same  attention  seem 
to  be  paid  to  the  land.  Wages  are  much  the  same  as  those 
mentioned  before. 

This  is  a  rough  outline  of  Belgian  farming,  from  personal 
observations  there.  I  must  admit  that  there  is  much  that  might 
be  very  profitably  introduced  and  mingled  with  Scottish  hus- 
bandry. A  little  more  latitude  and  variety  in  our  rotations 
would,  while  it  would  increase  our  productions,  benefit  the  soil. 
But  such  a  change  would  have  to  be  introduced  with  caution,  as 
otherwise  it  would  shake  the  whole  fabric  of  our  agriculture, 
which  rests  so  firmly  on  its  present  foundations ;  and  while  we 
would  cull  out  the  excellences  of  Flemish  farming,  and  ingraft 
them  on  our  own  system,  we  would  not  commend  it  as  a  whole. 
And  he  who  would  attempt  to  introduce  it  into  this  country, 
either  as  a  whole  or  in  certain  of  its  parts,  would  not  only  expose 
himself  to  roin,  but  prove  himself  ignorant  of  the  diflforent  states 
of  the  two  countries,  and  of  the  first  rudiments  of  good  farmings 

P.M'L. 
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Manure.  By  J.  Towers,  Member  of  the  Royal  Agricul- 
tural Society  of  England. — The  subject  of  manure  is  one  of  the 
most  important.  I  have  taken  a  deep  interest  in  it ;  have  obsenxd 
for  myself,  and  read  attentively  the  opinions  that  have  been 
broached  from  time  to  time ;  and  have  plainly  perceived  tliat  in 
this,  as  in  every  inquiry  which  of  necessity  has  a  theoretic  base, 
men  are  but  too  apt  to  jump  at  hasty  conclusions,  and  to  assume 
as  probable  facts  those  opinions  which  result  from  merely  a  few 
casual  inadequate  experiments. 

It  is  unquestionably  true  that,  since  the  appearance  of  "  Liebig'^s 
Organic  Chemistry'"  in  1840,  the  theory  of  vegetable  nutrition  has 
imdergone  a  complete  revolution ;  but  whether  or  not  we  have 
approached  to  a  sound  undelusive  hypothesis,  is  somewhat 
questionable.  It,  therefore,  shall  be  the  object  of  this  article  to 
retrace  the  course  of  our  advances. 

Few,  very  few  years  have  elapsed  since  our  best  agricultural 
writers  took  but  one  view  of  the  agency  of  manures.  This  will 
become  the  more  evident  by  referring  to  the  well-written  article 
**  On  Manure,''  of  the  Penny  Oyclopsedia,  which  appears  in 
vol.  xiv.,  published  in  1839,  and,  therefore,  of  recent  date.  The 
following  paragraphs  will  elucidate  the  theory  of  manure  as  it 
was  received  only  one  year  prior  to  the  publication  of  Liebig^s 
work : — 

The  substances  which  have  gCDerally  been  used  as  mannres  are  numerons  and 
Tarious,  and  hare  been  divided  into  stimuJating  and  nouruking  manures.  AW  Miline 
substances  are  ranked  under  the  first,  and  all  organic  matter  under  the  second. 
From  the  most  accurate  analysis  of  the  component  parts  of  pUnts,  it  is  ascertained 
that  salts  and  earths  form  a  very  inconsiderable  portion  of  their  substance,  and  that 
carboo  and  water  furnish  by  far  the  greatest  part.  The  nitrogen  of  the  atmosphere 
is  found  only  in  some  of  them,  and  all  metallic  substances  seem  entirely  advcn- 
titions. 

These  preliminary  statements  lead  to  the  consideration  of  tho 
two  theories  which  have  occupied  the  attention  of  agricultural 
writers  during  the  last  seven  years. 

The  first,  and  that  upon  which  the  arguments  of  the  article  in 
question  are  founded,  is  the  theory  ofhumns;  and  this  comprises  all 
those  facts  which  are,  and  have  been  from  the  most  remote  period 
of  antiquity,  adduced  to  shew  that  manure  must  be  rendered 
soluble  within  the  soil^  and  be  thence  taken  up  by  the  roots  of 
)lants,  to  be  converted  by  the  organs  of  the  leaves  and  cellular 
^•issue  into  nutritive  food. 

The  second  or  atmospheric  theory  of  Liebig  is  based  upon 
he  assumption  that  the  woody  or  carbonaceous  matter  of  the 
:)ntire  plant  is  obtained  from  the  ai^  chiefly  by  the  leaves,  the 
irth  furnishing  the  inorganic  constituents  of  the  organized  only. 
*he  humic  tfteory,  as  opposed  to  the  atmospheric^  asserts  that 
..f^nfii  vn'll  n/^^  'hrive  iin*<»or  fb'^re  be  in  the  soil  those  substances 
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which  contain  carbon;  in  other  words,  animal  and  vegetable 
substances :  that  from  whatever  source  the  oxygen  and  hydrogen 
of  vegetable  substances  are  derived,  the  carbon  comes  from  the 
decomposition  of  organic  substances,  either  animal  or  vegetable, 
and  that  these,  in  a  certain  state  of  decomposition,  afford  the 
eupply  of  carbon  by  which  the  plant  increases  and  secretes  its 
juices.  Finally,  that  the  opinion  entertained  by  some,  that  all 
the  carbon  of  plants  might  be  derived  from  the  atmosphere,  is 
not  supported  by  any  proof  whatsoever. 

In  attempting  to  reconcile  these  jarring  hypotheses,  both  of 
which  are  compatible,  de  facto^  with  philosophic  truth,  I  must 
assert  that  crops  cannot  be  produced  in  due  succession,  and 
brought  to  that  high  degree  of  prolificity  which  an  increasing 
population  imperiously  demands,  without  the  introduction,  tWo 
the  heart  of  the  soil,  of  an  abundant  quantity  of  decomposable 
substances,  of  animal  and  vegetable  remains,  that  is,  of  hydro- 
carbonaceous  bases,  with  certain  portions  of  nitrogen.  So  far,  all 
practical  men  are  agreed :  so  far,  every  candid  man  of  science  is 
prepared  to  acknowledge.  It  is  not  then  a  question  of  doubt  as 
to  the  bold  fact ;  the  difference  of  opinion  will  be  found  in  the 
mode  of  operation  by  which  carbonaceous  manures  are  supposed 
to  effect  the  nutrition  of  plants. 

Liebig  is  misrepresented  whenever  he  is  said  to  refer  all 
nutritive  offices  to  the  leaves  ;  for  he  asserted,  from  the  first,  that 
'*  the  fertility  of  a  soil  cannot  remain  unimpaired,  unless  we 
replace  in  it  all  those  substances  of  which  it  has  been  deprived. 
Now  this  is  effected  by  manure,^ 

If  we  look  back  a  few  years,  before  it  even  entered  the  ima^- 
ation  that  agriculture  could  be  considered  a  branch  of  chemical 
science,  we  shall  find  that  manuring  was  a  practice  of  mere 
empirical  routine.  Sir  John  Sinclair,  in  that  estimable  work, 
the  "  System  of  Husbandry,*"  thus  generalizes  : — 

On  the  whole,  dung  being  the  most  essential  ingredient  for  promoting  fertilit^r, 
the .'  utmost  exertion  ought  to  be  given  by  every  farmer  to  collect  it  in  as  gre^t 
quantities  as  possible,  and  to  prepare  it  for  use.  Calcareous  and  other  manures,  m 
]>articular  cases,  are  also  necessary,  especially  for  reclaiming  land  in  high  situations 
or  stifiT  soils ;  bat  animal  and  vegetable  substances,  when  r^uced  to  a  putrid  state, 
are  peculiarly  well  calculated  for  recruiting  exhausted  land ;  and  if  a  sufficient  qvtxn' 
tityfor  that  purpose  could  be  procured,  the  arable  land  in  this  island  might  be  made  to 
produce  triple  the  quantitif  it  now  does.  How  loudly  does  not  this  call  for  attention, 
not  only  to  promote  its  increase,  but  to  prevent  its  abuse  and  Improve  its  quality  ? 

Here  we  have  a  few  rational  inferences  derived  from  simple 
observations  of  results :  but  no  allusion  to  chemical  agencies ; 
no  appeal  to  causes.  In  fact,  Sir  John  Sinclair's  work  is  a  col- 
lection of  evidences  upon  the  authority  of  practical  men  of  the 
first  eminence  in  Scotland ;  and  if  it  shew,  as  indeed  it  does,  that 
scarcely  two  farmers  agreed  upon  the  same  point,  yet  it  irrefra- 
gably  proves  that  the  skill,  industry,  and  candour  of  our  northern 
brethren,  did  then,  thirty  years  ago,  as  they  do  now,  put  to 


110  THE  FARMERS^  NOTE-BOOK. ^NO.  IX. 

ahame  the  inferiority  of  our  cultivators  of  the  south,  who,  with 
infinitely  greater  natural  appliances,  appear  contented  to  go  on 
complaining  of  losses,  badness  of  times,  inadequate  remuneration, 
and  want  of  protection  ! 

About  the  period  of  Sir  John  Sinclair's  first  edition,  the  late 
Sir  Humphry  Dav^  published  his  "  Elements  of  Agricultural 
Chemistry,"  compnsed  in  a  series  of  lectures  deUvered  every 
session  before  the  then  Board  of  Agriculture,  from  1802  to 
1812.  In  the  fourth  lecture  this  profound  chemist  treated  "  of 
soils,  their  analyses,  uses,  sub-strata,  and  improvement.*"  He, 
perhaps,  was  the  first  British  author  who  entered  practically  into 
the  chemical  investigation  and  arrangement  of  earthy  consti- 
tuents. His  method  of  analysis  was  simple,  and  in  advance  of  the 
agricultural  science  of  the  day ;  but  it  was  far  below  that  which 
now  is  adopted,  and  is  utterly  insufficient  to  detect  those  minutiae 
that  modern  science  has  brought  to  light. 

In  the  sixth  lecture  Davy  investigates  manures  of  vegetable 
and  animal  origin,  and  in  his  attempt  to  ascertain  the  way  in 
which  manures  act,  he  pointed  out  the  great  and  important 
fact,  that  the  pores  in  the  fibrous  roots  of  plants  are  so  small, 
that  it  is  with  difl&cultv  they  can  be  discovered  by  the  micro- 
scope, and,  therefore,  that  it  was  not  probable  tlmt  any  solid 
substance  could  pass  into  them  from  the  soil. 

I  tried  (he  says)  some  impalpable  powdered  charcoal,  procured  by  washiug  gun- 
powder and  dissipating  the  sulphur  by  heat.  This  was  placed  in  a  phial  containing 
pare  water,  in  which  a  plant  of  peppermint  was  growing.  The  roots  of  the  plant 
were  pretty  generally  in  contact  with  the  charcoal.  The  experiment  was  made  in 
the  beginning  of  May  1 805.  The  growth  of  the  plant  was  very  vigorous  during  » 
fortnight,  when  it  was  taken  out  of  the  phial.  The  roots  were  cut  through  in  different 
parte,  but  no  carbonaceous  matter  could  be  discovered  in  them,  nor  were  the 
smallest  fibrils  blackened  by  charcoal,  though  this  must  have  been  the  case  had  the 
charcoal  been  absorbed  in  a  solid  form. 

I  have  repeatedly  stated  that,  so  far  from  any  solid  matt-er 
being  absorbable,  it  may  be  more  than  doubted  whether  even 
colouring  matter  can  enter  a  rootlet  or  spongiole  of  a  plant 
growing  in  its  natural  condition.  I  tried  three  balsams,  with 
semi-transparent  white  stems,  for  three  weeks,  watering  the 
simple  loam  contained  in  small  pots,  one  with  solutions  of 
logwood  and  another  with  a  salt  of  iron,  yet  neither  by  dissec- 
tion nor  by  deUcate  tests  could  I  obtain  a  trace  of  either ;  nor 
did  it  appear  that  any  fluid  but  water  had  passed  through  the 
\Oots.  At  the  same  time,  I  had  proof,  palpable  and  demonstra- 
tive, that  any  colouring  matter,  even  common  ink,  could  ascend 
JO  the  extremity  of  a  plant,  or  woody  twig,  were  it  inserted,  as  a 
suiting— tha^i  is,  a  mutilation — into  the  Uquid. 

It  may  then  be  assumed  as  a  fact,  tnat  not  a  particle  of 
natter,  as  a  solid,  is  ever  taken  up  by  the  roots  from  the  soil, 
ind,  therefore,  that  the   idea  of  the  plants  feeding  twon  tk 
n^nr^*^    ly  «t^e/^rpf inn  of  eu^'»*ance  <«  a  palpable  absurdity. 
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The  advocates  of  humus,  though  prepared  to  allow  that  the 
solid  substance  itself  could  not  pass  into  the  roots,  contended 
that,  by  the  application  of  lime  or  alkali,  it,  or  that  portion  of 
it  styled  humic  acid^  might  be  dissolved  and  rendered  fluid. 
This  admission  might  almost  suflSce  to  upturn  the  theory  that 
humus  was,  in  itself,  the  prepared  and  "  cooked  food"  of  plants; 
yet  even  so  far  it  failed  in  its  object ;  for,  to  say  nothing  of  the 
extremely  small  quantity  of  soluble  matter,  the  dark  fluid  so 
produced  was  too  gross,  and  required  filtration  ere  the  pores 
could  let  it  enter  the  tissue. 

It  is  not,  however,  a  mere  question  of  the  existence  of  solid 
humus ;  for  those  very  parties  who  claimed  it  as  a  sine  qua  non 
had  no  hesitation  to  amrra  tliat  the  urinous  liquid  manures  of 
the  stall  were  even  more  efi&cient  than  the  more  solid  matters 
when  reduced  to  the  condition  of  humus.  The  treatise  first 
aUuded  to  thus  expresses  itself. 

In  all  countries  where  stall-feeding  is  practised,  the  lands  are  highly  manured, 
and  the  crops  more  certain  and  abundant.  With  this  system  is  connected  a  much 
more  economical  management  of  the  manure,  by  keeping  the  litter  and  more  solid 
|>art8  of  the  dung  separate  from  the  urine  and  liquid  parts,  which  are  collected  in 
large  reeenroirs,  and  used  in  the  liquid  state,  and  applied  immediately  to  the  land,  or 
in  the  formation  of  compost  heaps. 

»  This  paragraph  alludes  to  the  celebrated  Flemish  hus- 
bandly, so  ably  explained  by  the  late  Rev.  Mr  Rham.  But 
Sir  John  Sinclair  was  not  indifferent  to  the  practice.  He 
obsenes,  "  Urine  is  advantageously  employed,  either  by  pumping 
it  over  the  dunghill,  or  as  a  compost  with  peat,  fine  eartn,  or  the 
refuse  of  the  tan-pit.'*'  One  of  his  authorities,  Mr  Charles 
Alexander,  near  Peebles,  informed  him  that  he  had  made  a  pit 
about  twelve  yards  square  and  four  feet  deep,  which  was  filled  with 
fat  earth  carted  from  headlands  or  elsewhere,  and  levelled  on  the 
surface,  so  that  the  urine  of  the  cattle,  conveyed  to  the  pit  by  a 
sewer,  may  spread  equally  over  it. 

I  do  not  attempt,  at  this  time,  to  inquire  into  the  efficacy  or 
comparative  importance  of  liquid  urinous  manures,  but  hope  to 
shew  by  evidence,  that,  if  (according  to  the  assertions  of  those 
who  advocate  the  theory  of  humus)  that  substance  ought  to  be 
considered  the  "  prepared  food  of  plants,**'  hig  theory  receives 
a  heavy  side-blow  by  their  avowals  respecting  the  still  greater 
eflBcacy  of  Uquid  aliment. 

Davy  was  perhaps  the  WTiter  who  originated  the  idea  of  humus, 
by  describing  that  fine  black  substance  which  results  from  the 
slow  decay  of  vegetable  and  animal  remains.  He  spoke  of  it  as 
he  found  it  among  the  multitude  of  other  substances  which  he 
classed  as  manures ;  but  he  adds  the  following  detail  of  a  process 
that  still  more  severely  jostles  the  foundation  of  the  humie  hypo- 
thesis. "  In  October  1808  I  filled  a  large  retort  with  some  hot  fer- 
menting manure,  consisting  principally  of  the  litter  and  dung  of 


112  THE  FARMEiw'  KOXE-BuOK. SO.  IX. 

cattle."'  He  thus  obtained,^r^^  elactic  fluid,  consisting  of  carbonic 
acid,  hydro-carbonate,  with  some  azote,  and  then  a  quantity  of 
liquid  having  a  saline  tast«  and  disagreeable  smell,  and  it  contained 
also  some  acetate  and  carbonate  of  ammonia. 

Finding,  he  says,  such  products  given  off  from  fermenting  litter,  I  introduced  the 
beak  of  another  retort  filled  with  similar  dung,  very  hot  at  the  time,  into  tJte  toil^ 
among  the  roots  of  tome  grass  in  the  border  of  a  garden.  In  less  than  a  week  a  verj 
distinct  effect  was  produced  on  the  grass,  upon  the  spot  exposed  to  the  influence  of 
the  matter  disengaged  in  fermentation.  It  grew  with  much  more  luxuriance  than 
the  grass  in  any  other  part  of  the  garden. 

If  the  mere  gaseous  fluids  conveyed  through  the  beak  of  a  retort, 
assisted  by  a  few  drops  of  ammonical  fluid,  confer  vigour  and 
comparative  luxuriance,  first  to  the  roots  and  then  to  the  herbage 
of  some  grass,  what  becomes  of  the  theory  which  implies  the 
paramount  importance  of  soUd  aliment ! 

In  glancing  at  the  modern  theory  which  dates  with  the  publica- 
tion of  "  Liebig's  Organic  Chemistry,^  I  cannot  but  express  regret 
that  the  same  spirit  of  jumping  at  unwarranted  conclusions  has 
been  adopted.  Liebig  asserted  the  indispensable  necessity  of 
renovating  the  soil  by  manure :  he  also  made  the  most  pointed 
allusions  to  the  presence  of  ammonia^  giving  it  for  the  first  time 
(as  an  appliance  to  agriculture)  a  local  habitation  and  a  name  ; 
and  he  also  dwelt  forcibly  upon  the  necessity  of  studying  the  na- 
ture and  application  of  inorganic  substances,  that  is  to  say,  those 
constituents  discoverable  in  vegetable  structure,  which,  as  they 
would  not  be  produced  by  any  combinations,  definite  or  indefin- 
ite, of  the  four  great  natural  elements,  oxygen  and  hydrogen^ 
(as  water,)  nitrogen  and  oxygen,  (as  atmospheric  air,)  and  carion 
and  oxygen,  (as  carbonic  acid  floating  in  air,)  must  be  traced  to, 
and  obtained  solely  from,  the  earth. 

But  our  modem  ultras  refer  all  to  the  inorganic  elements.  They 
seize  upon  hundreds  of  tons  of  manure,  analyze,  tear,  and  rend  it  to 
pieces ;  reduce  it  to  a  few  pounds  of  ashes — its  inorganic  residue ; 
and  then  tell  us  that  these  are  all  which  a  crop  can  absorb  from 
the  soil^  the  carbon  going  for  nothing,  save  and  except  so  much 
as  can  be  introduced  to  the  structure  by  the  pores  of  the  foliage. 

Thev  who  have  perused  the  controversy  lately  carried  on  in 
several  of  the  agricultural  journals,  between  that  able  practical 
"mn,  Mr  Hewitt  Davis  of  Croydon  and  Mr  Nesbitt  the  analyst, 
vAU  be  prepared  to  comprehend  the  bearing  of  the  two  theories, 
^he  former  adhering  to,  and  making  stout  fight  in  the  cause  of, 
nanure,  the  latter  applyinff  with  all  the  force  of  assertion  in  be- 
lalf  of  ultra  inorganism.  We  will  now  attempt  to  reconcile  both 
hypotheses  by  clear  induction  from  facts. 

Taking  it  for  granted  that,  till  within  a  very  recent  period,  the 

'^olysis  of  plants  and  of  soils  had  been  conducted  upon  very  vague 

jrinciples,  and  that,  till  Liebig  insisted  upon  the  value  of  trust- 

n-  ht  'bv©*  i>«aionK  ^r  tb^  products  o^  ■v'^getabl©  combustion,  w« 
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» 

were  very  ignorant  of  the  analogy  which  exists  between  the  inor- 
ganio  constituents  and  the  saline  and  earthy  matters  of  the  soil, 
we  must  admit  that  the  science  of  agriculture  begins  to  acquire 
a  new  position,  but  that  we  shall  never  make  advances  so  long 
as  we  adhere  to  old  prejudices.  Manure^  that  is,  the  refuse  mat- 
ters of  the  byre  and  farm,  has  been,  time  immemorial,  committed 
to  the  ground,  and  results  have  followed  which  proved,  beyond 
question,  that  its  effects  were  to  some  extent  beneficial.  Of  causes 
the  farmer  neither  knew  nor  sought  to  know  anything,  content  to 
go  on  in  the  jog-trot  of  his  forefathers. 

But  when  analyses  began  to  discover  the  identity  between 
products  and  certain  chemical  agents,  it  became  rather  apparent 
that  more  rigid  inquiries  ought  to  be  instituted,  and  in  this 
position  we  find  ourselves  at  this  precise  moment.  Before  I  say 
anything  upon  the  appplication  of  manure,  it  seems  right  to 
allude  to  a  new  theory,  which  asserts  that  manure  is  not  required 
at  all ;  that  crops  can  be  produced  without  it ;  and  it  is  further 
stated  that  the  promulgator  of  the  doctrine  is  now  traveUing  from 
place  to  place  on  the  Continent,  for  the  express  j)urpose  of 
establishing  the  same.  Of  one  fact  I  am  assured — it  is  this  :  in 
the  garden  there  are  vegetables,  particularly  those  of  the  cabbage 
family,  which  are  purer,  finer  in  growth  and  flavour,  when  ^own 
upon  good  maiden  loam,  than  when  excited  by  the  richest 
manure.  In  1830,  I  came  to  the  property  I  now  occupy,  in  the 
second  week  of  June.  There  was  nothing  in  the  warden  ;  the 
whole  was  to  be  trenched  in  detail ;  the  middle  split  of  a  plot, 
fourteen  inches  below  the  surface,  was  raised  for  a  brocoli  bed  ; 
the  seed  had  to  be  sown,  and  the  seedlings  transplanted ;  and  yet 
from  this  bed  of  unmanured  hazel  loam,  I  had  finer  and  more 

Perfect  plants  than  any  subsequent  treatment  has  given  me. 
'his  fact  accords  perfectly  with  common  experience,  and  we 
must,  therefore,  refer  for  its  elucidation  to  Liebig'^s  saUne  hypo- 
thesis, and  learn  that  the  potassa,  and  other  chemical  inorganic 
matters,  constituents  of  fresh  loam,  are  the  natural  agents  of  such 
healthy  luxuriance.  This  is  all  that  I  shall  say  concerning  the 
absence  of  manure;  yet  we  obtain  a  fact  that  is  worthy  of 
consideration,  though  by  no  means  so  comprehensive  as  to 
warrant  the  assumption  of  a  theory  which  assails  the  first 
received  principles  of  good  husbandry.  It  is  certain  that  a  vast 
mass  of  ordure  and  otherwise  useless  matter  exists,  and  would 
accumulate,  not  only  on  every  farm,  but  over  the  surface  of  the 
whole  land,  were  it  not  devoted  to  the  purposes  of  cultivation. 
It  is  equally  certain  that  such  refuse,  which,  if  left  to  accumulate, 
would  become  a  pestilent  nuisance,  is  convertible,  when  duly 
prepared  and  apphed,  into  the  nutriment  of  plants. 

I  was  much  gratified  by  perusing  the  heads  of  a  lecture  by 
Dr  Murray>  as  given  by  a  Scotch  paper  in  the  month  of  March. 
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• 

After  speaking  of  the  application  of  science  to  the  practice  of 
agriculture — of  the  inadequacy  of  the  present  produce  to  supply 
a  rapidly  increasing  population — and  of  the  appliances  by  which, 
ere  long,  this  country  might  not  only  be  made  independent  of 
foreign  growers,  but  even  an  exporter  of  corn,  as  it  once  was — 
the  Doctor  adds, 

In  regard  to  the  supply  of  com,  I  am  disposed  to  adopt  the  opinion  that,  for  any 
amount  of  population  that  may  exist  on  the  earth  suhsistence  will  always  he  fonnd  ; 
and  this  would  be  the  case  at  present  in  Britain,  if  we  attended,  as  we  ought  to  do, 
to  the  immense  and  incessant  waste  of  the  most  yaluable  mannre  at  home,  instead 
of  going  to  great  expense  to  bring  the  very  same  from  the  distant  isles  of  tlic  ocean. 
We  are  greatly  in  fault  in  not  attending  carefully  to  the  operations  of  nature. 
The  supply  of  food  and  tlit  production  of  manure  are  commensurate  vith  each  other. 
Were  we,  therefore,  to  collect  the  whole  of  the  daily  solid  and  liquid  excretions  of 
any  man  or  animal,  ferment,  properly  prepai*e,  and  apply  them,  I  believe  that  they 
would  grow,  on  any  given  well-prepared  soil,  as  much  food  as  would  support  that 
animal. 

If  we  admit  the  efficacy  of  manure  at  all,  we  can  scarcely  fail 
to  arrive  at  a  similar  conclusion ;  but  to  render  the  analogy  a 
little  more  complete,  let  us  go  farther  back,  and  consult  the 
testimonials  cited  by  Sir  John  Sinclair. 

1.  A  Berwickshire  farmer  found  that,  on  an  average  of  three 
years,  from  two  and  a-half  to  three  acres  of  straw,  with  suffi- 
ciency of  turnips,  would  winter  one  ox ;  and  in  this  way  each  acre 
of  straw  would  produce  about  four  double-cart  loads  of  rotten 
dung  of  from  thirty  to  thirty-five  cubic  feet  each,  which,  at  5s. 
per  load,  would  be  20s.  per  acre. 

2.  Mr  Brown  of  Markle  took  the  weight  of  straw  produced  on 
one  acre  of  land  well-managed,  at  one  ton  five  and  a-half  cwt.,  and 
inferred  that  the  quantity  of  manure  made  from  an  acre,  especially 
if  the  dung  arising  from  clover,  turnips,  and  hay  consumed  on  a 
farm  is  included,  w^ould  be  somethhig  more  than /bwr  toiis ;  conse- 
quently, that  any  farm  of  decent  soil  could  bo  manured  at  the  rate 
of  twelve  tons  per  acre,  every  third  year,  from  its  own  produce, 
provided  the  corn  crops  were  cut  with  accuracy,  and  the  straw 
also  manufactured  into  dung  in  a  husbandman-like  manner. 

3.  Mr  Hope  of  Fenton  estimated  thirty  to  tliirty-five  stones  of 
straw,  each  of  twenty-two  pounds,  used  as  litter  or  in  the  fold- 
vard,  as  sufficient  to  produce  a  ton  of  well  rotted  dung ;  conse- 
quently, that  130  stones,  the  average  produce  of  an  English  acre 
^^  straw,  would  give  four  tons. 

Jpon  such  estimates  Sir  John  Sinclair  remarks : — 
t  wese  calculations  be  right,  it  would  appear  that,  on  a  farm  where  300  acres  are 
•own  yearly,  100  may  be  manured  from  its  own  produce,  at  the  rate  of  twelve  tons 
ler  Englbh  acre,  without  any  extraneous  manure  on  the  four-course  system,  lot, 
umips  ;  2d,  wheat  or  barley  ;  3d,  clover ;  and  4th,  wheat  or  oats.  They  are 
ounded,  however,  upon  the  principle  of  converting  nearly  the  whole  (white  straw 
*^to  dung,  by  consuming  turnips  and  clover  upon  the  farm.  If  that  straw  be  much 
^ed  as  food  for  cattle,  the  quantity  of  dung  manufactured  would  fall  oonsidtrably 
'>iort  of  what  is  atat^d. 

^«.kf  ^*  ^o^  qTr-i-nt**^  tha*^  s*^  ^^v  p^  f''vr)^v\t^r\or%  teachofifi  xm^nuro, 
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and  that  of  the  best  and  specifically  appropriate  quality,  must  be 
incorporated  with  the  soil,  in  order  to  maintain  its  vegetative 
power,  we  are  not  yet  arrived  at  the  inquiry  hoic  it  acts,  but 
simply  assume  the  general  position  that,  unless  the  land  be  so 
supplied,  in  due  season  and  quantity,  it  cannot  sustain  pro- 
tracted courses  of  rotation ;  and  we  have  been,  moreover,  in- 
structed, by  the  authority  of  most  intelligent  practical  men,  that 
each  good  well-managed  farm,  under  ordinary  circumstances, 
can  produce  manure  once  in  three  or  four  years  adequately  to 
the  calls  as  yet  made  upon  it,  without  having  recourse  to  extra- 
neous or  artificial  supplies. 

But,  then,  it  is  not  sufficient  to  convert,  by  means  of  the  live 
stock  kept  upon  a  farm,  all  the  straw  it  produces  into  available 
manure ;  what  we  really  reguire  is^  to  know  how  to  meet  the  de- 
mands of  a  population  increasing  at  a  ratio  which  almost  defies 
calculation  I  Let  us  seriously  reflect  upon  the  almost  total  neglect 
and  waste  of  that  great  material  of  fertilization  produced  by  the 
human  race,  and  then  put  the  question  whether,  by  any  possi- 
bility, the  excretions  of  those  animals  which  feed  only  upon  her- 
bage can  supply  the  food  consumed  by  a  population  already 
doubled  in  numoers,  and  which  increases  rapidly  by  millions. 

If  animal  manure  be  the  refuse  matter  of  vegetable  substances, 
changed  by  the  processes  of  digestion  and  secretion,  it  ought  by 
analog  to  be  applied  to  the  growth  of  crops  devoted  only  to  the 
nutrition  of  the  animals  which  excrete  it.  But  when  we  consider 
the  food  and  habits  of  man,  it  is  essential  that  we  take  into  the 
account  that  ho  is  a  ver}^  general  feeder^  that  he  consumes,  and  in 
vast  Quantities,  not  only  the  farinaceous  substances  produced 
from  \!i[i%  land,  but  the  flesh  of  beasts,  of  fowls,  and  of  fishes. 
The  secretions  then  which  result  from  such  a  diversity  of  elements 
must  combine  all  the  substances,  organic  and  inorganic,  that  are 
required  to  produce  sustenance  adapted  to  the  human  constitu- 
tion. This  IS  a  condition  which,  it  should  appear,  must  be  com- 
])lied  with,  if  we  wish  to  realize  and  verify  the  fact  inculcated  by 
Dr  Murray,  that  "  the  supply  of  food  and  the  production  of 
manure  are  commensurate  with  each  other  !*" 

In  Flanders  the  utmost  vigilance  is  cxei-ted  with  respect  to 
the  collection  and  disposal  of  all  the  cloacine^  (for  by  this  term  it 
is  proper  to  express  the  human  excretions ;)  and  there,  and  by 
such  means,  a  barren  sandy  desert  has  been  converted  into  arable 
land  of  the  most  productive  character. 

In  China,  as  Liebig  has  shewn,  so  much  value  is  attached  to 
the  influence  of  this  perfect  manure,  that  the  laws  of  the  state 
forbid  that  any  of  it  should  be  thrown  away,  and  reservoirs 
are  placed  in  every  house,  in  which  they  are  collected  with  the 
greatest  care.      No  other  kind  of  manure  is  used  in   China; 
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and  be  it  remarked  that  the  seeds  of  weeds,  which  pass  undi- 
gested through  animals,  never  occur  in  cloacine. 

If  we  admit,  (says  Liebig,)  that  the  hquid  and  solid  excrements  of  roan 
amount,  on  an  average,  to  U.  lbs.  daily,  (I  lb.  liquid  urinous,  and  {  lb*  solid,)  and  that 
both  taken  together  contaiu'three  per  cent,  of  nitrogen,  then  iu  one  year  they  wiU 
amount  to  547  lbs*,  which  contain  lG-41  lbs.  of  nitrogen,  a  quantity  sufficient  tu 
yield  the  nitrogen  of  800  lbs.  of  wheat,  rye,  oats,  or  of  900  lbs.  of  barley,  {Boumu' 
ijaulL)  This  is  more  than  it  is  necessary  to  add  to  an  acre  of  land  in  order  to  obtain, 
with  the  assistance  of  the  nitrogen  absorbed  from  the  atmosphere,  the  richest  possi* 
ble  crop  every  p-ear. 

Till  Liebig  wrote,  we  heard  nothing  or  little  to  the  purpose,  of 
nitrogenous  salts — ammonia  was  a  word  which  found  no  place  in 
the  farmer"'s  vocabulary  ;  but  now  we  are  overwhelmed  with  the 
subject,  and  the  fixation  of  ammonia  has  become,  as  it  were,  the 
burden  of  a  song.  On  this  I  venture  an  opinion,  founded  upon 
received  data,  that,  although  it  may  be  prudent,  and  even  ad- 
visable, to  convert  the  ammonia  into  a  fixed  sulphate  by  means 
of  sulphuric  acid,  whereby  the  offensive  odour  of  fermenting 
urinous  liquids,  whether  of  tanks  or  of  common  privies,  would  be 
subdued,  yet  J  am  far  from  believing  that  the  ammonia  developed 
from  the  decomposing  urea  in  such  receptacles  is  ultimately 
lost  to  vegetation.  It  is  a  great  truth,  that  not  a  particle  of 
matter  ever  was,  or  can  be,  really  lost ;  and,  therefore,  if  volatile 
ammonia  escape,  it  can  only  pass  into  the  atmosphere,  and  there 
become  united  with  aqueous  vapour.  So  united,  it  >vill  descend 
with  the  rain  ;  but  if  through  electric  action  it  be  decomposed, 
and  its  elements  (hydrogen  and  nitrogen)  be  developed,  there 
will  be  still  no  loss.  The  great  natural  agents  will  convert  those 
elements  into  some  compounds,  the  minutiae  of  which,  though 
not  understood  by  us,  are  such  as  must  be  available  in  the  vnse 
economy  of  nature. 

I  am  aware  that  some  persons  doubt  the  presence  of  carbonate 
of  ammonia  in  rain  and  snow  water.  I  have  detected  it  myself 
by  the  simple  slow  evaporation  of  the  former,  to  which  a  small 
quantity  of  muriatic  acid  was  previously  added,  to  prevent  the 
volatilization  of  the  ammonia;  but,  then,  I  claim  nothing  in 
proof,  because  there  might  have  existed  coal-smoke  in  our  atmo- 
sphere. But  when  one  peruses  the  following  refined  experiment 
by  Liebig,  doubt  ought  to  vanish  : — 

In  the  laboratory  at  Giessen,  all  the  rain-water  employed  in  this  inquiry  was 
Hlected  600  paces  south-west  of  that  place,  whilst  the  wind  was  blowing  m  the 
irection  of  the  town.  When  several  hundred|pounds  of  it  were  distilled  in  a  copper 
fill,  and  the  first  two  or  three  pounds  evaporated  with  the  addition  of  a  little  muri- 
^(ic  acid,  a  very  distinct  crystallization  of  sal-ammoniac  was  obtained  :  the  crystals 
lad  always  a  brown  or  yellow  colour.  *  Anmionia  may  likewise  be  detected  in  snow- 
vater. 

It  is  worthy  of  observation  that  the  ammonia  contained  in  rain  and  snow  water 
jossessed  an  offensive  smell  of  perspiration  and  animal  excrements — A  fact  which 
Wves  no  doubt  r—oecting  its  origin. 

f  fiii^n  fii.    ,>moc.r)Vi^r'^  and  its  watery  vapours  acquire  their 
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ammonia  from  bodies  putrefying  and  fermenting  upon  the  earth, 
we  may  safely  trust  to  those  agents  for  there  conveyance  of 
ammonia  to  the  earth  in  every  falling  shower.  Upon  thesd 
grounds  the  fixation  of  ammonia  might  appear  a  mere  secondaiy 
consideration  ;  yet,  for  the  reasons  before  given,  it  will  be  pru- 
dent to  add  sulphuric  acid  to  urine  tanks,  and  especially  as  the 
fixed  salts,  when  given  to  the  ground,  will  be  again  decomposed, 
and  yield  up  gaseous  ammonia  when  they  meet  with  lime. 
Speaking  chemically,  all  the  salts  which  have  ammonia  for  their 
baf  e  are  decomposed  in  the  cool-way^  whenever  they  come  in  con- 
tact with  quick-limey  and  by  chalky  (carbonate  of  lime,)  under  the 
influence  of  high  temperature  carried  to  red-heat.  In  land,  lime 
quickly  becomes  mild  and  effete ;  still,  by  the  agency  of  electri- 
city, mild-lime,  or  chalk,  may  act  on  ammonia  salts.  But,  be  this 
as  it  may,  if  such  salts  (which  Dr  Ure  styles  potential  ammonia) 
are  required  by  plants,  and  are  present  in  soil,  nature  will  effect 
the  re<juired  appropriations  either  through  their  roots  or  within 
their  tissue. 

We  hear  of  liquid  manures,  as,  for  instance,  the  drainage  of 
cow-houses,  and  of  the  peculiarly  good  effects  produced  by  water- 
ing the  earth  with  them.  Wherever  1  have  tried  such  applica- 
tions upon  grass,  discoloration  and  aridity  were  the  results,  and 
many  persons  whom  I  have  consulted  on  the  practice,  had  dis- 
continued it  for  similar  reasons.  Yet  these  urinous  fluids  are 
the  very  quintescence  of  manures.  They  are  rich  in  ammonia 
and  potash  salts ;  and  the  former,  if  fixed  so  as  to  prevent  spon- 
taneous decomposition,  are  too  concentrated  to  be  poured  over 
green  herbs.  Alost  farmers,  if  they  take  any  care  of  them  at  all, 
distribute  their  Kquids  over  the  dung-heaps,  and  thus  again  incur 
waste  and  loss,  unless  some  receiving  tanks,  like  those  described 
and  used  by  Mr  Mechi,  are  at  hand.  But  the  wise  economy  of 
urine  wouli  be  to  spread  it  over  a  broad  and  deep  bed  of  loam, 
peat,  or  turfy  earth,  protected  from  rains  by  a  shed  till  the  earth 
were  saturated,  when  it  would  become  the  best  top-dress  imagin- 
able for  pastures — a  fine  and  valuable  "  urates  wherein  the 
fibres  of  grasses  would  revel.  Sir  John  Sinclair,  on  the  authority 
of  Dr  Coventry  and  others,  pointed  out  the  disadvantages  of  top- 
dressing  with  dung : — 

There  must  be  great  waste  whenever  putrescent*  manure  is  spread  on  the  surface 
instead  of  being  covered  by  a  portion  of  the  soil.  Animal  and  vegetable  substances, 
if  exposed  to  the  atmosphere  in  a  putrefying  state,  will  almost  entirely  disappear. 

This  is  quite  true,  and,  therefore,, all  solid  manures  should  be 
incorporated  with  the  earth,  never  being  suffered  to  Ho  upon  its 
surface ;  and,  generally  speaking,  the  liquid  which  drains  from 
the  farm  ought  to  be  mixed  with  soil  to  be  used  as  top-dress,  in 
all  cases  wherein  that  mode  of  enrichment  is  required. 

Chemically,  it  appears  that  the  soVul  excrements  contain  the 
bile,  all  the  insoluble  phosphates  and  silicates,  and  the  matter 
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of  humus  in  its  crude  form  ;  while  the  liquids  consist  of  the  solable 
phosphates,  the  salt  of  soda  and  potassa,  and  the  basal  or  poten- 
tial salt  of  ammonia,  dissolved  in  a  very  great  volume  of  water. 

Application  of  Liquid  Manures  to  Forest-Trees.  By  Mr 
Peter  Mackenzie,  West  Plean,  Stirling. — I  have  often  thought 
that  some  gardeners,  from  the  manner  in  which  they  treat 
their  fruit-trees,  would  make  excellent  foresters,  and  foresters, 
on  th©  other  hand,  should  be  made  growers  of  fruit-trees. 
The  gardener,  in  preparing  his  ground  in  the  garden  or  orchard, 
for  the  reception  of  his  fruit-trees,  generally  trenches  his  ground, 
and  at  great  trouble  procures  earth  from  a  distance,  if  he 
is  not  satisfied  with  that  near  at  hand ;  he  also  dungs  pretty 
well  when  he  can  obtain  manure,  and  allows  a  good  distance 
between  the  trees,  and  whatever  his  crop  of  fruit  may  be  by  such 
treatment,  one  thing  is  certain,  he  never  fails  in  having  a  plenti- 
ful supply  of  wood.  The  forester,  on  the  other  hand,  is  less 
careful  in  preparing  the  soil  for  the  reception  of  his  young  trees, 
and  he  plants  much  closer  than  the  gardener,  and  the  consequence 
is,  his  plantation  soon  becomes  one  of  shrubs,  bearing  seed  at 
an  early  age,  as  if  the  obtaining  of  seed  were  the  object  of  the 
planter.  Such  precocious  forest-trees  are  seldom  of  much  value 
to  their  owners,  when  the  object  of  planting  them  is  to  ob- 
tain timber.  They  set  early  in  their  growth,  and  their  short 
shoots,  with  dead  and  dying  points,  are  indications  that  their 
end  is  drawing  to  a  close,  and  instead  of  the  tall  and  handsome 
tree  that  was  expected,  it  is  cut  down  to  make  a  stake  to 
stop  a  gap  in  a  quickset  hedge.  Such  is  the  fate  of  thousands 
of  our  forest-trees.  It  is  true,  the  forester  has  seldom  soil  and 
situation  equal  to  that  of  the  gardener,  but  what  good  reason 
can  be  given  for  planting  thick  in  poor  soil  I  have  never  made 
out.  So  many  hungry  mouths,  increasing  the  more  the  poorer 
the  soil  is,  soon  devour  the  scanty  supply,  and  the  stunted 
plants,  with  light-green  leaves,  are  sure  marks  that  the  famine 
has  commenced.  We  are  told  that  thick  planting  is  good  for 
shelter  and  nursing,  but  long  may  animals  and  vegetables  be  kept 
>om  the  shelter  and  nursing  afforded  by  trees  in  a  state  of 
luffocation  and  starvation  ! 

Perhaps  statements  regarding  the  manuring  of  a  few  hard- 
wood trees  may  not  be  without  interest  to  many  readers  of  this 
Journal.  The  plantation  was  made  about  twenty-six  years  ago, 
n  a  soil  of  a  sandy  nature,  about  six  or  eight  inches  deep,  the 
•ibsoil  being  stony  and  clayey,  or  what  is  commonly  called  a 
'illy  subsoil.  At  present  the  trees  are  chiefly  oak,  elm,  maple, 
Spanish  chestnut,  birch,  and  a  few  larches;  but  I  will  confine  my 
•emarl^s  to  tb«»  °lm  and  maple  or  sycamore,  and  my  object  in 
it^'xxi     -  'f    4    iU(  V  whji*.  xTif^v  hfl  (lone  without  much  trouble, 
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in  producing  fine  tree«  in  shallow  soils,  by  watering  the  roots 
occasionally  with  liquid  manure.  We  are  informed,  by  writers 
on  forest-trees,  that,  in  order  to  have  large  elm  trees,  they  must 
be  planted  in  good  deep  moist  soil.  The  elm  trees  generally  have 
failed  that  were  planted  in  the  soil  already  noticed ;  they  became 
stunted  in  their  growth  and  dead  at  the  extremities  of  the  young 
shoots,  and  when  cut  down  were  dark  coloured  in  the  centre  of 
the  wood.  The  few  that  remain  measure,  on  an  average,  about 
1  foot  7  inches  in  circumference  at  3  feet  from  the  ground.  The 
maple  or  sycamore  in  the  same  soil,  measure  about  1  foot  9 
inches  in  circumference  at  3  feet  from  the  ground.  In  the  same 
plantation  and  same  soil,  there  are  two  places  where  the  maple 
and  elm  have  grown  much  better  than  the  rest.  These  have  had 
their  roots  occasionally  watered  with  liquid  manure,  and  the 
diflTerence  in  the  measurement  of  their  stems  shews  that  they 
agree  well  with  such  treatment.  In  one  of  the  places,  the 
circumference  of  the  maple,  3  feet  from  the  ground,  is  3  feet  5 
inches,  and  contains  about  12  cubic  feet  of  timber,  and  the  elm 
measures  4  feet  in  circumference,  and  contains  about  20  cubic 
feet  of  timber ;  in  the  other  place  the  maple  measures  3  feet  G 
inches  in  circumference,  and  contains  about  14  cubic  feet  of 
timber ;  and  in  both  places  the  trees  are  remarkably  healthy, 
and  stand  about  18  feet  apart  from  each  other.  At  that  distance 
asunder  there  may  be  about  1*35  trees  grown  upon  the  acre.  At 
present  the  cubic  foot  of  maple  is  sold  at  upwards  of  4s.  Now 
a  tree  of  14  cubic  feet,  at  4s.  the  foot,  will  bring  JL^2  ;  16s.,  and 
135  trees  at  that  rate  will  give  i?337,  whereas  the  other  trees 
at  the  same  age,  but  which  received  no  manure,  will  scarcely 
find  a  purchaser,  not  being  large  enough  for  the  purpose  to  which 
maple  is  at  present  employed. 

U  may  be  a  long  time  before  much  manure  can  be  spared  for 
growing  forest-trees,  and  there  are  some  kinds  to  which  it  would 
do  more  harm  than  good  if  it  were  applied,  such  as  the  pine 
and  fir  trees ;  but  if  even  the  slops  thrown  away  as  waste  water 
from  gentlemen  and  farmers'  kitchens  and  dairies  were  applied 
to  the  purposes  of  arboriculture,  there  would  be  both  pleasure 
and  profit  derived  from  the  application.  Many  a  maple  tree 
may  oe  seen  growing  in  soils  naturally  poor,  and  unfitted  to 
carry  heavy  timber  without  assistance,  and  trees  considered  by 
many  to  be  in  the  last  stage  of  existence,  may  be  made  to  renew 
their  growth ;  for,  give  a  tree  room  to  grow  and  food  to  live 
upon,  and  vegetable  physiologists  will  not  be  able  to  tell  how 
long  it  should  live  or  how  large  it  should  grow. 

Tallow  and  Train-Oil  as  a  Salve  for  Sheep. — In  the  High- 
land and  Agricultural  Society's  Transactions  for  1844,  pages 
371-273,  an  article  appeared,  recommending  the  use  of  tallow 
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and  train-oil,  in  equal  parts,  as  a  salve  for  sheep ;  and,  in  refe- 
rence to  that  article,  a  gentleman  in  Argyleshire,  skilled  in  the 
management  of  sheep,  writes  as  follows,  under  date  the  9th  July 
last : — 

The  salve  I  used  for  my  sheep  last  autumn,  (viz.  one  half  tallow  io  an  equal 
proportion  of  train  oil,)  has,  in  every  respect,  answered  the  description  given  of  it 
in  the  Society's  Transactions  ;  and  one  of  my  tenants  whom,  with  some  persuasion, 
I  got  to  smear  thirty  of  his  flock  with  that  mixture,  admits  that  they  are  in  better 
condition  than  any  of  the  others — that  the  wool  will  weigh  as  heavy  as  that  done 
with  tar  and  butter — and  that  he  will  got  the  price  of  white  wool  for  it.  The  expense 
last  year  was  a  little  greater  than  tar  and  butter,  as  I  paid  Is.  CJd,  a- pint  for  oil,  and 
Cd.  a-pound  for  tallow,  but  this  year  I  shall  get  oil  for  Is.  a-pint,  and  if  a  quantity 
is  required,  at  probably  a  lower  price. 

Macgillivray's  Domestic  Cattle  * — It  has  often  been  a  matter 
of  surprise  to  us  that  works  on  the  domestic  animals  in  this 
country  are  not  more  numerous  and  useful  than  they  really  are. 
It  might  have  been  supposed  that  the  great  attention  now  paid 
to  the  breeding  and  rearing  of  almost  every  kind  of  stock  would 
have  created  a  desire  for  every  kind  of  information  that  could 
be  brought  to  bear  upon  the  subject.  An  accurate  acquaintance 
with  the  general  history  of  the  various  races,  both  in  regard  to 
what  may  be  more  strictly  called  their  natural  history,  and  what 
may  be  designated  their  artificial  history,  or  the  modifications 
which  have  been  produced  by  the  influence  of  man,  is  the  most 
likely  means  of  improving  the  practical  treatment,  and  enabling 
us  to  attain  those  objects  which  are  thought  most  desirable  in 
regard  to  these  animals,  and  bringing  them  nearest  to  our  ideal 
standard  of  perfection.  It  may  be  said  to  be  but  very  lately  that 
the  services  of  the  artist  have  been  made  available  in  illustrating 
this  subject ;  although  there  can  be  no  doubt  that  well  executed 
pictorial  representations  are  of  great  utiUty,  not  only  in  convey- 
ing an  accurate  notion  of  the  general  form  and  colour,  but  also 
in  shewing  the  various  points  or  particular  developements  ou 
which  breeders  set  so  high  a  value.  It  is  true  that  the  art  of 
the  sculptor  would  be  more  effectual  for  this  purpose  than  that 
of  the  painter.  A  correctly  executed  model  or  statue  of  a  horse 
ir  cow  would  at  once  convey  a  perfect  idea,  both  of  its  general 
form  and  of  the  separate  parts ;  it  could  be  examined  on  all 
*»'de.s,  and  the  proportions  measured  ;  and  even  the  most  unaccus- 
tomed eye,  by  such  means,  would  soon  become  familiar  with  all 
ae  modifications  of  form  which  are  most  highly  prized.  Not 
)nly  might  existing  animals,  as  esteemed  specimens  of  their  kind, 

'  Portraits  of  Domestic  Cattle  of  the  Principal  Breeds  reared  in  Great  Britain 
•d  Ireland ;  with  Characteristic  Descriptions  of  their  Peculiarities  and  Comparative 
Merits.  By  William  Macgillivray,  A.M.,  LL.D.,  Professor  of  Natural  History 
n  Marischal  College  and  University,  Aberdeen.  The  portraits  painted  from  the 
ife,  expressly  for  the  work,  by  lilr  J.  Cassie,  junior,  and  drawn  on  stone  by  Mr 
♦^1,,  -4«.i«''^-p'Mi      ppi-ta  T  *-  V     Bb'^j'wood  &  Sons,  Edinburgh,  1845, 
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be  tiius  represented,  but  we  might  have  ideal  models,  exhibiting 
all  the  excellences  which  breeders  aim  at  securing.  No  indivi- 
dual animai  combines  all  the  good  poinls  that  are  desiderated  ; 
these,  however,  mi^ht  be  united  in  an  ideal  figure  ;  and  just  as 
the  Apollo  Belvidere  and  the  Venus  de  Medici  are  the  best 
representatives  of  their  race,  although  not  the  fac-similes  of  any 
actual  man  or  woman,  so  would  our  imaginary  models  be  of  their 
respective  breeds.  As  each  of  these  breeds  has  a  distinct  type 
of  excellence,  we  would  have  a  separate  model  for  each,  exhibit- 
ing all  the  merits  they  possess,  as  well  as  such  others  as  are 
thought  capable  of  being  developed  in  them  by  skilful  manage- 
ment. Up  to  this  perfect  exemplar  of  its  kind  the  breeder^s 
object  would  be  to  bring  his  stock,  and  he  who  succeeded  in  the 
greatest  number  of  points  would  be  regarded  as  the  best  breeder. 
In  case  of  competition^  the  decision  would  not  be,  to  such  an 
extent  as  it  now  is,  dependant  on  the  will  of  the  judges — ^an 
appeal  would  be  made  to  the  perfect  representative — ^the  eidolon, 
the  roxaXov  of  its  tribe,  and  it  would  only  remain  to  determine 
which  competitor  approached  nearest  this  ideal  paragon  of 
animals.  !But  where  is  the  sculptor  to  be  obtained  that  would 
satisfy  our  wishes  on  this  point  f  It  would  imply  a  degree  of 
attention  to  the  delineation  of  animal  forms,  a  care  and  a  deli* 
cacy  of  workmanship,  which  few  at  present  are  capable  of  exert- 
ing, and  the  expense,  moreover,  would  be  such  as  few  would  like 
to  incur.  We  must,  therefore,  be  satisfied  in  the  meantime  with 
pictorial  representations,  however  unsatisfactory  in  some  re- 
spects these  must  necessarily  be. 

Three  works  illustrative  of  our  domestic  breeds  of  cattle  have 
been  published  in  Edinburgh  within  no  great  length  of  time. 
Their  plan  is  similar,  being  to  give  coloured  representations  on  a 
pretty  large  scale,  of  the  principal  breeds,  with  descriptive  and 
historical  details.  The  plates  of  the  oldest  of  these,  entitled 
British  Domestic  Animals^  are  engraved  from  drawings  by  Howe, 
well  known  as  a  good  animal  painter.  Considered  in  an  artisti- 
cal  point  of  view,  they  are  cleverly  executed,  although  bearing 
many  marks  of  carelessness  and  haste ;  but  the  subjects  are  not 
iudiciously  selected,  and  the  accompanying  text  is  of  little  value. 
The  next  in  order  of  time  is  Professor  Low's  work  on  British 
Domestic  Animals^  which  is  probably  known  to  many  of  our 
readers,  and  of  which,  as  we  have  no  copy  beside  us  for  imme- 
diate consultation,  we  shall  not  at  present  express  any  opinion ; 
andj  thirdly,  Mr  Macgillivray's  work,  which  we  now  propose  to 
notice  briefly. 

It  forms  a  handsome  book,  of  the  size  which  is  technically 
termed  imperial  quarto.  Tlie  first  part  was  published  in  the  begin- 
ning of  February  of  the  present  year,  and  parts  are  to  appear  at 
intervals  of  not  more  than  two  months,  till  tiie  whole  is  completed. 

^OUKNAL.— OOTOBIR  1845.  I 
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It  professes  to  present  a  series  of  authentic  portraits  of  indivi- 
dual animals,  considered  as  characteristic  of  the  various  breeds 
of  cattle  reared  in  Britain.  These  are  accompanied  with  care- 
fully elaborated  descriptions,  including  the  peculiarities  of  the 
different  breeds,  the  pedigree  of  the  individual  selected,  the 
measurements  of  its  parts  according  to  a  given  scale,  and  such 
other  details  as  may  be  thought  directly  useful,  or  in  any  viray 
interesting.  The  animals  are  represented  in  lithograph  engrav- 
ings, from  drawings  by  an  artist  who  is  said  to  have  made  such 
subjects  his  particular  study,  and  they  are  carefully  coloured. 

In  the  more  practical  department  of  the  subject,  the  author 
means  to  avail  himself  of  the  aid  of  experienced  breeders  ;  what 
relates  to  the  natural  history  and  general  habits  of  the  aminals, 
he  is  himself  most  competent  to  handle.  He  has  been  long 
known  as  a  diligent  and  successful  cultivator  of  natural  history ; 
a  close  and  accurate  observer,  as  well  as  a  correct  and  perspicu- 
ous writer.  He  is,  therefore,  entirely  in  his  own  province 
when  discussing  the  natural  history  of  the  ox,  which  he  does  at 
some  length  in  the  introductory  portion  of  his  work.  All  the 
known  animals  of  the  Bovine  family  he  regards  as  divisible  into 
a  few  genera,  and  even  some  of  these  are  not  very  distinct  from 
each  other.  These  genera  are,  1st,  Ovibos^  the  Musk  ox,  con- 
taining only  one  well-ascertained  species ;  2d,  Bison,  the  Bison 
genus,  containing  six  species ;  3d,  Bos,  the  Bull  genus,  to  which 
belong  the  domestic  breeds  of  cattle ;  4th,  BubaltuSy  the  Buffalo 
genus,  containing  four  or  more  species  ;  5th,  Boselaphus^  the  Im- 
poofo  genus,  composed  of  two  species;  6th,  Accetaphtie,  the 
Hartebeest  genus,  having  two  species;  7th,  Portax,  the  Nil- 
ghaw  genus,  of  which  only  one  species  is  known  ;  8th,  Catohlepas, 
the  Gnu  genus,  containing  three  species.  Of  these  various  ani- 
mals the  author  then  proceeds  to  give  some  account,  and,  in  so 
doing,  we  think  that  he  would  have  greatly  facilitated  the  con- 
ception of  the  distinctive  features  of  the  different  groups  compos- 
ing the  Bovine  family,  and  afforded  an  interesting  means  of 
comparison,  had  he  furnished  a  wood  engraving  of  an  example 
belonging  to  each  genus.  Without  some  such  assistance,  a  de- 
scription, however  accurate,  leaves  a  very  vague  image  on  the 
mind.  The  genus  Bos,  the  most  important  to  man  of  the  whole 
family,  contains  but  one  species,  the  common  ox,  which  compre- 
hends three  distinct  varieties,  1st,  Bos  Taurus  CaucasicuSy  Uau- 
•asian  or  European  race,  characterised  by  having  a  straight 
»pine,  hind  quarters  large,  limbs  stout,  generally  short,  horns 
various,  directed  forwards  or  wanting :  to  this  variety  belong 
1*11  the  European  breeds.  2d,  Bos  Taurus  Indicus,  Indian  race, 
gpiVo  -lonrly  straight,  but  an  adipose  protuberance,  often  of  great 
jize  -le  withers ;  limbs  fine,  with  small  hoofs ;  horns  short  or 

•'on.-.,^      \(\    1  .r  Tn^t'TUp  Africr'^iis,  ^^ricau  breeds,  an  adiposo 
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prominence  on  the  withers ;  limbs  lone  and  stout ;  horns  gene- 
rally very  long.  Comprehending  the  African  breeds,  and  com- 
paratively little  known.  From  the  history  of  the  domestic  ox  we 
give  the  following  extract  as  a  specimen  of  the  work : — 

Maternal  affection  is  strongly  evinced  by  cows  of  most  domestic  breeds ;  and 
some  of  them,  should  they  calve  abroad,  will  not  only  conceal  their  young  in  a 
suitable  place,  and  betake  themselves  to  it  at  intervals  to  afford  it  nourishment,  but 
win  defend  it.  from  apprehended  injury  even  against  their  keepers.  Domestic 
cattle  are  also  attached  to  each  other,  and,  in  certain  cases,  will  not  only  keep  to- 
gether, but  prevent  strangers  from  mingling  with  them.  The  bulls,  in  particular, 
apparently  from  jealous  feelings,  are  often  watchful  of  their  charge.  When  the 
herds  of  two  contiguous  farms  are  set  to  graze  upon  a  march  line,  I  have  seen  the 
bulls  all  day  anxiously  walk  in  front  to  prevent  the  cows  from  intermingling.  An 
anecdote  of  this  kind  is  told  of  a  bull  belonging  to  a  gentleman 'near  Laggan  in 
Scotland.  A  boy  kept  watch  over  the  cattle  to  prevent  them  from  trespassing  on 
the  neighbouring  corn-fields ;  but,  being  lazy,  and  addicted  to  sleeping,  he  often  lost 
sight  of  his  charge,  and  on  such  occasions  sometimes  received  merited  chastisement 
To  be  revenged,  he  beat  the  cattle  unmercifully,  on  which  the  bull  began  to  drive 
back  the  cows  when  they  approached  the  com,  until,  at  last,  his  care  of  them  proved 
sufficient,  and  the  boy  was  employed  in  weeding.  Cows  often  form  attachments  to 
individuals,  and  sometimes  will,  for  some  time  at  least,  yield  their  milk  to  no  other 
than  their  favourite.  Cattle  left  to  their  own  resources  among  the  hills  exhibit 
qualities  which  we  would  in  vain  look  for  among  the  more  strictly  domesticated 
breeds.  They  will  select  the  most  sheltered  places  in  rough  weather,  avoid  the 
dangerous  quagmires,  shift  their  range  of  pasture  judiciously,  and  in  time  of  snow 
betiUce  themselves  to  the  farm- yard  for  a  supply  of  food  ;  or,  in  some  cases,  pro- 
ceed regularly  to  the  ebb  in  search  of  algse.  In  short,  the  ox  is  not  naturally  so 
stupid  an  animal  as  we  generally  suppose  him  to  bo,  although  his  intelligence  seems 
on  the  whole  inferior  to  that  of  the  horse. — P.  26. 

As  the  breed  to  which  pre-eminence  is  now  almost  universally 
accorded,  Dr  Macgillivray  first  enters  upon  the  consideration  of 
the  short-horns,  or  the  Durham  or  Teeswater  breed,  as  they  are 
frequently  termed.  As  good  examples  of  this  race,  he  figures  a 
bull,  named  "Billy,'**  the  property  of  J.  Irvine  Boswell,  Esquire,  of 
Balmuto  and  Kingcausie,  which  divided  the  honours  at  the  High- 
land and  Agricultural  Society's  Show  at  Aberdeen  with  the  Duke 
of  Buccleucns  "  General  Picton,"  and  a  cow  named  Peeress,  bred 
by  Mr  Cruickshank,  Sittyton,  Aberdeenshire.  These  portraits 
are,  upon  the  whole,  well  executed.  It  is,  however,  very  diflScult 
to  do  justice  to  subjects  of  this  kind  by  any  kind  of  engraving, 
and,  least  of  all,  by  engraving  on  stone.  It  fails  in  giving  depth 
to  the  general  figure,  and  in  bringing  out  the  more  delicate  un- 
dulations of  surface,  on  which  the  conventional  beauty  of  these 
animals  so  much  depends.  There  is  a  want  of  clearness  also 
about  the  finishing  of  the  minuter  parts,  and  the  joints  of  the 
limbs  are  for  the  most  part  clumsy  and  inelegant ;  witness,  for 
example,  the  hinder  legs  of  the  polled  black  cow  in  Part  V.,  in 
other  respects  a  very  good  portrait.  In  these  respects,  perhaps, 
the  artist  will  improve  as  he  proceeds,  although  the  kind  of  en- 
graving renders  it  difficult  to  be  satisfactory  in  such  matters. 
We  may  notice,  also,  one  or  two  inadvertencies  on  the  part  of 
the  author,  which  shew  that  additional  vigilance  in  his  depart- 
ment may  not  be  displaced.     In  the  description  of  the  short- 
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homed  cow,  Eau-suor^,  in  Part  III.,  it  is  stated,  under  the  head 
qualities,  that  her  live  weight  {eight  days  after  calving,  and  a 
fortnight  after  the  portrait  was  taken)  was  120  stones,  &c. 
This  implies  that  the  portrait  was  taken  when  the  cow  was  in 
calf,  and  when  we  turn  to  the  plate  in  Part  II.,  where  the  animal 
is  represented,  we  certainly  find  it  appearing  as  if  in  calf.  But 
then  she  has  another  calf,  at  the  same  time,  lying  at  her  foot. 
This  is  a  curious  anachronism  ;  and  if  it  be  said  that  this  is  the 
calf  of  a  former  year,  why  then  it  is  not  a  calf  at  all.  Besides, 
short-horns  are  seldom  or  never  allowed  to  suckle  their  calves, 
and  no  calf  should,  therefore,  be  represented  beside  a  cow  of  that 
breed,  otherwise  there  will  be  a  risk  of  producing  a  false  notion. 
Again,  an  error  certainly  exists  in  giving  the  dimensions  of  the 
short-horned  cow,  "  Peeress,^  in  Part  V.,  the  portrait  of  which 
appears  in  Part  IV.  The  height  from  the  ground  to  the  fore 
elbow  is  said  to  be  2  feet  9  inches,  and  that  from  the  fore  elbow 
to  the  top  of  the  shoulders  2  feet  10  inches,  making  together 
5  feet  7  inches.  Now  the  height  of  back  at  hooks  from  ground 
is  represented  as  being  only  4  feet  10  inches,  making  a  difference 
of  height  between  the  front  and  hinder  part  of  the  animal  of  no 
less  than  9  inches  ;  and  yet  the  portait  represents  her  as  remark- 
ably level  along  the  back,  which  is,  no  doubt,  the  case,  otherwise 
she  would  not  be  much  esteemed.  The  error  probably  lies  in 
taking  the  dimensions. 

We  may  further  mention,  that  the  work  is  very  beautifully 
printed,  and  all  its  appurtenances  elegant,  so  that  it  is  fitted  at 
once  to  form  an  appropriate  ornament  to  the  table  of  the  farm- 
parlour,  and  afford  solid  instruction  to  the  inmates,  by  the  variety, 
extent,  and  accuracy  of  its  matter.  Of  the  latter  we  add  a  far- 
ther specimen,  which  will  be  perused  with  interest : —  . 

Persons  whose  attention  has  not  been  particularly  directed  towards  the  yarions 
peculiarities  of  form  of  different  breeds  of  cattle,  would  see  little  difference  in  cases 
where  the  experienced  breeder  perceives  at  once  the  particular  qualities  which  he 
esteems  or  disregards*  To  those  who  have  none  of  this  critical  knowledge,  or,  at 
least,  cannot  profess  to  be  judges  as  to  the  points  which  constitute  the  superiority 
of  the  short-horned  race,  although  they  are  capable  of  perceiving  and  admiring 
beauty  in  any  race,  It  may  be  well  to  direct  their  attention  to  some  of  the  mofit 
striking  features  and  qualities  of  this  celebrated  breed.  Beauty,  however,  is  a  very 
undefiuable  quality,  and  may  exist  in  very  different  conditions.  A  light,  agile,  fine- 
featured,  small  footed  Arab  girl,  and  a  large,  full,  sappy,  rather  heavy,  and  stout* 
limbed  Belgic  lady,  may  each  be  beautiful,  and  yet  their  points  are  very  different. 
%y  a  Devonshire  cow  and  a  Durham  cow  may,  in  the  eyes  of  some  admirers  of  fiue 
oi-ock,  be  each  surpassingly  lovely.  The  Durham  race  is  of  the  Dutch  make,  and 
'^-'^bably  of  Dutch  origin,  and  it  differs  from  the  hill  breeds  of  the  west,  just  as 
uoh  as  an  Aberdeen  porter  differs  from  a  Lochaber  gilly,  or  the  chief  magistrate 
•i  a  Teutonic  corporation  from  the  prince  of  a  Caucasian  tribe.  He  who  admires 
•le  elegant  forms  of  tho  Italian  greyhound,  the  gazelle,  and  the  cheetah,  may  won- 
ier  at  the  raptures  excited  by  the  inspection  of  an  ox,  remarkable,  in  his  eyes,  for 
♦i  vast  unwieldy  carcajss,  propped  on  four  short  stumps ;  but  utility  is  the  object 
^ught  for,  and,  when  attained,  becomes  so  associated  with  the  idea  of  pecfection, 
nat,  in  the  mind  o  'he  breeder,  the  one  implies  the  other;  and,  besides,  the  more 
n.fco    he  nriimn    -^  ♦'  >«•  te«fiV  t».ol;♦•-^s^,  ♦h/- Tin«^  will  it  assume  a  certain  kind 
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of  beauty.     I  am  indebted  for  the  foUowing  description  of  the  Darham  type  to  ft 
gentlemaa  whose  knowledge  of  the  subject  will  not  be  questioned. 

When  a  pure-bred  short-horn  is  looked  upon  at  some  little  distance,  one  is  struck 
with  the  roundness  and  mouldiness  of  the  whole  frame  of  the  animal ;  there  is  no- 
thing angular  or  rugged  about  it.  On  approaching  nearer,  he  admires  the  beautiful 
kng  alky  coat,  and  the  full,  prominent,  yet  mild  eye.  Unlike  every  other  breed 
of  cattle,  they  are,  in  fact,  naturally  tame  and  docile.  Instead  of  flying  from  man, 
or  fiercely  attacking  any  one  who  may  go  near  them,  they  will  remain  quietly  where 
they  may  be,  in  meadow  or  yard,  waiting  to  be  caressed  or  made  ot  It  is  very  rare 
to  see  a  savage  animal  among  the  short-horned  cattle ;  even  the  bulls  are,  generally 
q»eaking,  uncommonly  gentle.  When  examined  by  the  hand,  they  feel  soft  and 
mellow ;  they  all  handle  as  if  they  were  fat,  even  when  in  comparatively  low  condi- 
tion ;  and,  when  they  liave  been  pampered  to  the  highest  pitch  of  obesity,  they  re- 
tain the  beauty  of  their  form  more  than  any  other  breed  in  a  similar  state,  layins 
on  fat  equally  all  over  the  body,  so  that,  in  Yorkshire  phrase,  they  are  called  "  level 
beasts,*^  that  is,  not  lumpy.  They  will  keep  in  good  condition  on  a  wonderfully 
small  quantity  of  food,  provided  they^be  dry ;  ai^  thus,  while  other  breeds  were 
iamishing  on  bare  pastures,  during  the  summer  of  1826,  the  short-horns  were  in  good 
order.  But  they  are  very  impatient  of  wet,  and  dislike  rough  weather,  so  that  shelter 
from  rain  and  wind  appears  to  be  absolutely  necessary  for  their  prosperity,  although 
oold  does  not  appear  to  injure  them.  In  point  of  early  maturity  they  are  unrivalled, 
as  may  be  exemplified  by  the  *^  Durham  ox,'*  which,  when  three  years  old,  was  com- 
puted to  weigh  100  stone  of  14  lbs.  The  prices  which  have  been  paid  for  bulls  of 
this  breed  have  been  far  beyond  what  was  ever  before  given.  1  he  famous^bulL, 
*'Comet,"  brought  1000  guineas;  Mr  Mason  of  Chilton^s  ** Monarch,*'  750  guineas;  and 
Thomas  Bates,  Esq.  of  Kirklevington,  refused  the  enormous  sum  of  L.2000  for  his 
boll,  **  Duke  of  Northumberland,*'  to  go  to  America.  As  superior  milkers,  they  are 
well  known  to  the  London  dairymen,  who  call  them  Yorkshire  cows,  and  prefer  them 
to  all  others — ^hundreds  of  them  being  bought,  for  the  milk  only,  every  year,  by 
Laycock,  Proctor,  and  the  other  great  cow-keepers  of  the  metropolis.  Mr  Bates, 
who,  at  the  present  moment,  is  the  oldest  breeder  of  this  tribe  of  cattle,  and  is  allowed 
on  all  hands  to  have,  as  a  whole,  the  finest  herd  of  them  now  in  existence,  states,  in 
his  letter  to  the  Editor  of  the  *'  New  Farmera*  Journal,*'  that,  in  Juno  1807,  his  first 
**Duchess*'  calved  at  llalton  Castle  in  Northumberland,  and  being  fed  on  grass  only, 
made,  for  several  months,  in  milk  and  butter,  above  two  guineas  per  week. — P.  44, 46. 

Over-liming  Land.  By  Henry  Chaytor,  Esq.,  Clervaux  Castle, 
Darlington. — If  I  had  not  previously  known  the  value  of  science 
to  agriculture,  I  could  not,  after  reading  the  valuable  paper  by 
Professor  Johnston,  from  the  Agricultural  Chemical  Association, 
"  On  the  Over-liming  of  the  Land,"'  have  withheld  my  assent  to 
its  utility.  As  my  views,  however,  on  one  or  two  points  relating 
to  this  subject,  differ  considerably  from  those  of  the  learned 
professor,  I  venture  to  lay  them  before  the  public  for  affirma- 
tion or  rejection. 

I  am  perfectly  satisfied  that  an  application  of  lime  would  assist, 
more  or  less,  in  producing  the  effect  complained  of,  but  still  I 
am  by  no  means  sure  that  the  lime  was  really  to  blame.  Taking 
the  soils  of  Ballindalloch  into  consideration — it  is  necessary  to 
know,  before  we  can  come  to  a  just  conclusion,  the  general  state 
of  cultivation  before  the  lime  was  applied,  and  the  tillage,  manure, 
and  cropping  since.  This  information  it  may  be  difficult,  most 
probably  impossible,  to  obtain,  but  I  think  it  will  be  easy  to  draw 
inferences  from  what  we  do  know  that  may  not  be  deemed  un- 
reasonable. It  is  probable  that,  before  the  application,  the  land 
was  deficient  in  lime,  that  too  much  in  a  caustic  state  was  ap- 
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plied,  and,  as  the  professor  surmises,  the  occupier  was  tempted, 
by  large  returns,  to  an  improper  cropping.  But  I  think  that, 
under  tJie  same  management^  the  soil  would  have  been  in  nearly 
the  same  mechanical  state  if  lime  had  never  been  applied  at  all. 
The  farmer  generally  considers  that  the  only  benefit  to  be  ob- 
tained from  a  bare  fallow  is  the  extirpation  of  weeds ;  but  well- 
informed  persons  are  aware  that  this  is  very  far  short  of  the 
truth.  Now,  light  land,  being  easily  cleaned,  gets  very  little 
ploughing,  and  the  consequence  is,  that  it  is  left  for  sowing  in 
the  lightest  possible  state.  1/  ploughed  at  ally  it  cannot  be 
ploughed  too  often  ;  the  reasons  why,  I  will  presently  give.  But 
the  continued  application  of  fold-yard  manure  has  a  very  great 
effect  in  loosening  land^  and  the  quantity  of  vegetable  matter  in 
the  soils  of  Ballindalloch  seems  to  indicate  its  extensive  use. 
But,  however  this  may  be,  it  appears  that  the  evil  effects  did  not 
immediately  follow  the  application  of  lime,  as  "  several  good  crops 
were  taken ;""  this,  therefore,  must  mean  several  years,  by  which 
time  we  may  conclude  it  would  be  much  diminished  in  quantity^ 
as,  from  such  a  soil,  it  would  rapidly  disappear. 

I  can  scarcely  ascribe  any  evil  action  to  the  frost,  unless 
it  was  actually  saturated  with  water  at  the  time  ;  for  it  is  ceY- 
tain  that  strong  clays  are  most  affected  by  it,  as  may  be  easily 
seen  by  walking  over  them  in  dry  weather  in  the  spring,  where 
the  foot  will  often  sink  several  inches  if  the  frost  has  been  severe ; 
and  also  that  a  sandy  soil  is  just  what  we  prefer  to  cover  our 
potato-heaps  in  winter,  as  the  frost  cannot  penetrate  it. 

In  addition  to  Professor  Johnston's  recommendations  to  fold 
sheep,  rolling,  mild  Ume  in  small  quantities,  I  beg  to  prescribe  as 
follows : — 

V.  When  it  is  ploughed,  to  plough  as  much  as  possible  and 
harrow  it  well.  This,  which  seems  contrary  to  the  general 
opinion,  I  arrive  at  by  observing  that,  if  a  vessel  is  filled  with  dry 
sand  or  gunpowder,  any  agitation  tends  to  make  it  occupy  less 
space,  and  that  if  a  hole  is  dug  in  dry  light  land,  the  soil  taken 
out  is  not  sufficient  to  fill  it  up  again,  and  yet  the  spade  is  con- 
sidered a  better  pulverizer  than  the  plough.  It  is  therefore  too 
little  and  not  too  much  working  that  it  gets.  I  beg  to  suggest 
';hat  experiments  should  be  tried  to  determine  the  value  of  vari- 
jus  ploughings,  &c.  The  results  would,  no  doubt,  be  valuable, 
>nd  trials  should  be  made  both  with  and  without  manure.  The 
^vil  has  always  been  in  considering  the  bare  fallows  perfected 
when  clean — at  least  such  is  the  practice  in  my  part  of  the  country 
—and  in  reading  agricultural  writings,  the  authors  should  always 
be  considered  as  speaking  of  their  own  district  when  they  do  not 
jccify  otherwise. 

To  sr-'    he  cereal  crops  without  ploughing  at  ally  vrh&a  it 
^i.    >fl  '\f^^-^     oareb"  '^'^n'^^'nii^   ip'    janTowing.    This  must  bo 
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left  to  the  judgment  of  the  farmer,  and  will  mainly  depend  on  his 
land  being  clean. 

3°.  To  avoid  the  use  of  fold-yard  manure  as  much  as  possible, 
wins  only  such  as  is  very  well  fermented,  and,  when  convenient, 
to  mix  it  with  soil  or  clay,  no  matter  how,  bad  it  may  be,  and  if 
in  situations  remote  from  the  sea,  about  1  bushel  of  salt  to  every 
ten  loads,  and  never  exceed  10  or  12  tons  of  manure  per  acre  at 
one  application. 

4®.  To  use  in  preference  night  soil,  bones,  and  artificial  manures, 
or  a  combination  of  them  with  moderate  quantities  of  fold-yard 
manure,  (though  this  seems  to  answer  generally.) 

5^  Clay  of  any  quality^  if  obtainable  near,  might  be  thrown  on 
in  lumps  in  autumn.  The  frost  would  cause  it  to  fall,  and  leave 
it  in  a  good  state  to  harrow  in  in  the  spring. 

It  seems  clear,  from  all  that  has  been  said  and  done  about  lime, 
that  it  should  be  very  cautiously  used  on  Ught  land,  and  that  even 
on  strong  land  great  damage  may  be  done  though  it  might  not 
be  perceived.  Last  summer  I  applied  120  bushels  per  acre  to 
24  acres,  but  I  am  convinced  it  was  not  economical  to  do  so. 
The  land  was  strong  clay,  and  not  drained.  I  intend  in  future  to 
drain  first,  and  make  more  moderate  applications  and  oftener, 
I  am  convinced  that  the  great  value  of  some  limestones  depends 
on  the  phosphoric  acid  they  contain,  though  I  certainly  do  not, 
like  Liebig,  estimate  the  value  of  turnips  by  the  quantity  of  this 
substance  they  contain. 


MISCELLANEOUS  NOTICES. 
I.  New.Gi/ter- — Two  new  clovers  have  been  attracting  attention  in  France,  con- 
cerning which  we  find  some  information  by  M.  Vilmorin,  in  the  '*  Bon  Jardinier^'' 
— one  is  the  Hybrid  and  the  other  the  Elegant  Elegant  Clover  was  for  some  time 
considered  identical  with  one  called  T.  hybridum,  cultivated  in  Sweden ;  when, 
however,  growing  together,  the  dififerences  are  striking :  the  latter  is  larger  in  all 
its  parts  than  the  former,  and  the  colour  of  its  flowers  is  a  brighter  rose,  shaded 
with  white  in  the  centre,  while  the  Elegant  Trefoil  has  rather  dull  reddish  rose  blos- 
soms, coloured  alike  in  every  part  of  the  flowerhead.  The  appearance  of  the  her- 
bage is  different :  the  Hybrid  clover  has  bright  and  dark  folii^^,  and  that  of  the 
Elegant  is  pale  and  unequal ;  the  leaflets  of  the  latter  are  also  marked  with  a 
brown  band  like  common  clover,  which  is  not  the  case  with  the  Hybrid.  Another 
character  of  the  Hybrid  is  that,  in  the  summer,  when  it  begins  to  uied  its  blossom, 
and  during  the  autumn,  the  root  throws  out  fresh  foliage,  arranged  like  a  rosette ; 
but  in  the  Elegant  Trefoil  this  does  not  occur :  it  is  the  lateral  branches  which  rest 
on  the  ground  that  supply  the  verdure.  The  Hybrid  Trefoil  also  flowers  fifteen 
days  earlier  than  the  other,  which,  however,  lasts  the  longest,  and  branches  more  ; 
lastly,  the  former  is  taller,  more  beautiful,  and  comes  in  earlier ;  but  when  the 
latter  has  -arrived  at  perfection,  having  more  numerous  stems,  well  covered  mth 
branches,  and  more  solid,  it  will,  when  mown,  yield  as  great  a  produce  as  the 
former.  The  Hybrid  Trefoil  has  been  a  great  deal  used  by  M.  de  Kruns  in  the 
formation  of  artificial  fields  at  Orebro  in  Sweden,  and  it  has  succeeded  well ;  it  has 
grown  from  three  to  four  feet  high,  and  has  yielded,  during  about  twenty  yearn,  often 
more  than  10,000  pounds  per  tuunland,  (about  an  acre  and  a  quarter  English,)  and 
always  upwards  of  5,000  for  the  first  ten  years.  It  is  regarded  as  a  pUnt  equally 
suitable  to  cultivate  for  mowing  and  for  pasturage ;  strong  moist  soils,  argillaceou 
or  calcareous,  suit  it  well ;  it  frequently  comes  spontaneously  on  lands  in  Swede 
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tliat  havo  been  drained.  The  Elegant  Trefoil  is  found  in  abundance  on  poor  clajey 
strong  soils,  where  it  grows  thick  and  vigorous ;  it  is  wild  in  France  in  many 
places,  not  unfrequently  in  ferruginous  sand.  It  seems  very  probable  that  the  spe- 
cies wUl  one  day  form  valuable  additions  to  our  forage  plants,  as  they  appear  as 
though  they  would  succeed  on  land  unsuitable  for  Clover,  Lucerne,  and  Sunfoin. 

II.  Economicai  Husbandry. — The  Rev.  Mr  Gillespie,  minister  of  Cummertreee, 
planted  in  spring,  a  week  or  se  earlier  than  usual,  an  acre  of  potatoes,  after  as  careful 
a  selection  of  seed  as  possible.  Previously  he  had  provided  a  Winchester  bushel  of 
beans.  When  the  drills  were  drawn,  the  manure  spread,  and  the  seed  laid  in,  a 
bean  was  placed  between  every  two  of  the  sets ;  and,  this  task  performed,  he  had 
nearly  a  half  of  the  pulse  remaining,  which  he  distributed  amongthe  neighbonriog 
cottagers,  with  a  recommendation  to  try  the  same  experiment.  The  beans,  as  may 
be  supposed,  were  first  above  ground  ;  and,  as  they  had  made  some  head  before  ten- 
drils of  a  different  kind  appeared,  they  protected  the  potatoes  during  the  earlier 
part  of  the  season,  and  proved  a  special  ijielter  during  the  cold  weather  in  May.  At 
topping-time,  the  stalks  stood  four  feet  high,  and  are  so  rich  in  well-formed  pods, 
that  the  grower  confidently  reckons  on  a  crop  of  pulse  worth  at  least  £10.  The 
blooming  tubers  have  thriven  in  proportion,  and,  at  reaping  time,  the  acre  of  ground 
thus  cropped  will  prove  the  most  productive  ever  cultivated  on  the  glebe  of  Cummer- 
trees.  The  experiments  of  the  cottagers  proved  equally  successful ;  and  in  submitting 
the  above  statement,as  verbally  communicated  by  the  reverend  gentleman  on  Lockerby- 
hill,  we  trust  that  it  is  one  that  will  not  be  thrown  away  on  the  public.  It  is  well  to 
be  prepared  for  the  worst ;  in  case  of  partial  failure,  the  beans  will  bloom  and  pod 
for  the  good  of  the  pot,  in  sections  of  land  more  open  to  the  influence  of  the  ele- 
ments than  an  enclosed  garden.  Under  different  circumstances,  individuals  may 
have  a  double  crop,  and  although  one  objection  may  be  urged — the  exhaustion 
which  proceeds  from  over- cropping — how  easy  for  a  farmer,  where  oats  or  barley 
follow,  to  maintain  and  restore  equilibrium  by  extra  manure,  such  as  guano  mixed 
with  ashes  or  common  dung. — Dumfries  CourUr, 
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SepttwJber  1845. 

Almost  immediately  after  the  date  of  our  last  report,  the 
weather  changed  decidedly  for  the  worse.  The  rain  increased 
until  it  fell  daily,  and,  as  a  consequence,  the  temperature  went 
down,  aggravated  by  the  wind  coming  from  the  east  and  north- 
east in  a  confirmed  manner.  Cold  and  wetnesa  together  form 
but  a  poor  encouragement  to  vegetation,  and  yet  we  could  not 
fail  to  remark  that,  notwithstandmg  the  disagreeable  coldness  of 
the  air  to  the  feelings,  the  thermometer  ranged  as  high  as  55** 
to  65%  and  the  crops  increased  in  straw.  It  would  seem,  from 
these  facts,  that  the  temperature  of  the  air,  as  measured  by  the 
thermometer,  may  produce,  at  the  same  time,  a  very  different 
'effect  on  the  feelings  of  man  and  the  growth  of  plants.  It  would 
aeem  that  plants  will  grow  well  if  the  absolute  temperature  of 
*he  air,  as  measured  by  the  thermometer,  is  not  under  55®,  and  if 
t  be  as  high  as  65''  they  will  thrive  apace,  while  the  feelings  of 
T^an  may  be  rendered  disagreeable  at  those  temperatures ;  because 
nese  are  affected  relatively,  according  to  the  state  in  which  the 
lir  is  when  it  is  felt.  Thus,  a  damp  air  fanned  upon  the  skin  by 
m  oast  wind  always  produces  a  disagreeably  cold  sensation, 
hough  the  temperature  may  bo  pretty  high  as  indicated  by  the 
liA  -nnineter,  wnile  these  are  ^*»'-^'irabIo  conditions  of  the  atmo- 
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But,  both  absolutely  and  relatively,  the  temperature  has  been 
low  during  the  whole  summer ;  it  has  always  felt  as  on  a  good 
day  in  winter — the  sun  warm  while  it  shone,  and  the  air  agreeable 
in  sheltered  situations,  but  the  moment  the  wind  was  felt,  it 
produced  the  sensation  of  a  cool  frosty  air.  The  blue  vault,  when 
seen,  seemed  as  blue,  and  sharp,  and  clear,  as  in  a  frosty  day  in 
winter.  Explanation  of  this  «tate  of  the  air  over  our  island  in 
summer  may  not  be  easy ;  but  a  fact  has  lately  come  to  our 
knowledge  which  assists  to  explain  it  in  a  satisfactory  manner, 
and  the  explanation  is  this.  The  ordinary  current  of  the  atmo- 
sphere in  the  northern  hemisphere  is  from  the  equator  to  the 
pole  along  its  upper  part,  and  from  the  pole  to  the  equator 
along  the  surface  of  the  earth.  Both  currents  are  slow ;  and  the 
upper  one  is  constant,  finding  nothing  to  obstruct  its  course,  but 
the  under  current  is  liable  to  be  delected  by  many  casualties, 
such  as  the  obstruction  of  mountains,  and  the  superior  force  of 
stronger  currents  from  opposite  and  lateral  directions.  In 
summer,  the  lateral  currents  usually  prevail  over  the  regular, 
and  hence  west  and  east  winds  prevail  in  that  season  over  the 
north  wind.  But  during  this  summer,  the  north-east  wind  has 
greatly  prevailed — indeed  it  has  almost  been  constant — and  why  i 
The  tender  which  accompanied  the  north-west  expedition  under 
Sir  John  Franklin,  brought  word  that  the  summer  has  been 
unusually  fine  in  Greenland  and  Davis  Straits,  so  much  so,  that 
the  tempemture  stood  as  high,  night  and  day,  as  43°,  and,  as  a 
consequence,  the  ice  was  only  seen  in  icebergs,  and  the  water  was 
open  and  smooth.  One  favourable  result  of  this  state  of  the 
northern  sea  may  be,  that  the  whale  ships  shall  have  penetrated 
to  very  high  latitudes,  and  will  come  home  with  a  successful  fish- 
ing. Now  a  high  state  of  temperature  in  those  regions  cannot 
have  failed  to  create  currents  from  quarters  which  have  only 
experienced  their  ordinary  temperature,  and  thus  a  powerful 
current  would  set  in  towards  Davis  Straits,  along  the  Northern 
Ocean,  as  far  as  the  Arctic  Ocean,  and  it  would  be  constant 
as  long  as  the  temperature  continued  high  in  the  Straits. 
Hence,  that  current  would  be  from  the  north-east,  and  though 
Davis  Straits  are  to  the  west  of  this  island,  that  same  current 
would  come  from  the  north-east  to  us  in  its  passage  to  the  Straits, 
inasmuch  as  the  straits  are  in  the  60th  degree  of  latitude,  and 
50**  westy  and  the  Arctic  Ocean  extends  from  the  70th  to  the  80th 
degrees  of  latitude,  and  is  60°  to  the  east  of  us. 

On  the  22d  of  August  the  rain  ceased.  The  sun  has  since 
appeared  frequently,  and  for  a  few  days  the  heat  was  considerable, 
70°  in  the  shade ;  but  though  the  clear  and  dry  weather  has  con- 
tinued, the  temperature  has  again  descended  to  50°  and  55°,  and 
the  air  feels  chilly  and  oven  frosty,  the  thermometer  going  during 
the  night  at  times  as  low  as  45°.     Since  the  last  few  days  to  thia 
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date,  (19th,)  the  barometer  has  fallen  from  SO  to  29  inches,  and 
heavy  showers  have  followed  the  indication.  There  have  been 
but  few  instances  of  electric  disturbance  during  the  summer. 
We  shall  now  endeavour  to  describe  the  effects  of  the  weather 
on  the  crops. 

The  straw  of  all  kinds  of  grain  is  bulky.  The  wheat,  however, 
from  the  dampness  of  the  season,  must  be  of  inferior  quality, 
though  the  quantity  on  dry  or  drained  land  maybe  considerable; 
and  yet  even  there,  where  it  has  been  affected  with  rust,  and 
much  laid,  it  cannot  yield  abundantly.  The  wheat  everywhere 
is  not  so  much  laid  as  might  have  been  expected,  and  it  is  only  a 
hope  that  the  later  portion  of  it  which  was  sown  in  spring  will 
derive  benefit  from  the  dry  clear  weather,  though  some  of  it  is 
still  green,  and  will,  we  fear,  be  of  little  use  for  bread.  The  wheat 
that  has  been  thrashed  from  the  stock  does  not  weigh  above  56  lb. 
to  60  lb.  per  bushel. 

The  barley  was  first  ready  for  the  harvest,  and  has  fallen 
heavy  before  the  sickle.  The  grain  cannot,  perhaps,  be  of  the 
bright  colour  so  desired  by  malsters,  still,  on  the  dry  soils,  it  is 
of  good  quality,  and  everywhere  it  yields  largely.  We  have  heard 
of  samples  already  as  much  as  56  lb.  per  bushel. 

The  oats  have  been  generally  ready  in  the  low  country  before 
the  wheat ;  but  in  the  high  districts,  such  has  been  the  imiform 
lowness  of  the  temperature,  that  they  are  still  green,  though 
full  and  ready  for  the  ripening.  Should  the  frost  keep  off  they 
will  yield  largely,  but  should  it  set  in  so  early  as  to  whiten  the 
crop  into  ripeness,  the  yield,  of  course,  will  be  seriously  injured. 
The  fate  of  the  oats  in  the  high  districts  is,  therefore,  entirely 
dependant  on  the  state  of  the  weather  for  the  ensuing  fortnight. 
We  do  not  remember  observing  so  uniformly  a  heavy  crop  of 
oats  in  the  high  country  as  this  one  presents.  For  our  own 
parts,  knowing  that  green  oats  will  ripen  in  the  stock,  we  would 
much  prefer  to  cut  them  down  in  a  green  state,  than  allow  them 
to  stand  to  be  frosted,  after  unequivocal  symptoms  of  frost  have 
been  indicated. 

Beans  and  pease  will  supply  more  straw  than  grain  this  season, 
though  the  beans  have  made  a  very  rapid  improvement  in  the 
Iry  weather  for  the  last  fortnight. 

The  hay,  as  anticipated,  has  proved  an  abundant  crop,  and, 
In  consequence,  its  price  is  low  ;  we  have  heard  as  low  as  5d.  per 
itone  of  22  lbs. ;  and  in  many  parts  of  the  country  growers 
)refer  keeping  it  in  their  own  hands  to  parting  with  it  at  so  low 
i  price,  from  a  conviction  that,  in  the  progress  of  railway  opera- 
ions  in  the  ensuing  winter,  hay  will  be  in  demand — ^an  anticipa- 
ion  that  seems  to  be  well-founded.  The  quahty  of  what  we  have 
^cr^^  is  good,  tb'^'igh  the  weather  at  the  time  of  its  making  was 
-^e^.  •    »pd   ^^i"      infirm*    vViji,|;  -ve  hf  ^(*  ftlwAyg  obscrved,  that 
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a  plant  well  developed  in  all  its  parts  is  much  more  easily  pre- 
pared for  keeping,  even  in  the  midst  of  adverse  circumstances, 
than  our  fears  allow  us  to  believe. 

The  aftermath  has  not  proved  so  full  as  the  previous  flourishing 
state  of  the  grass  would  have  led  us  to  expect ;  and  we  ascribe 
this  result  more  to  the  management  of  the  grass  than  to  the  state 
of  the  weather.  In  the  hope  of  the  weather  becoming  belter,  the 
grass  for  hay  was,  in  many  cases,  naturally  delayed  to  be  cut,  and 
the  aftermath  was  thin  and  short,  as  might  have  been  anticipated ; 
because,  when  clover  and  lye-grass  get  leave  to  stand  till  nearlv 
arrived  at  maturity,  they  either  do  not  re-appear,  or  grow  as  if 
exhausted. 

The  pasture  has  continued  to  hold  out  vigorously  during  the 
summer,  it  never  having  been  in  the  power  of  the  grazier  to 
overstock  the  fields.  Two  happy  results  will  follow  from  this 
state  of  the  pasture :  the  stock  will  gain  high  condition,  and, 
having  been  turned  out  in  a  good  state  from  last  winter,  this 
is  a  consummation  that  will  be  obtained  without  difficulty,  and 
the  land,  moreover,  will  be  in  excellent  heart  for  the  ensuing  crop 
next  spring. 

The  potatoes  having  had  a  moist  bed,  and  having  received 
abundance  of  moisture  in  the  most  vigorous  part  of  their  growth, 
we  have  heard  of  no  instance  of  ordmary  failure  among  them,  a 
disease  becoming  too  familiar  to  us.  Doubtless,  the  rain  will  have 
caused  the  tubers  to  swell  to  an  inordinate  size,  and  this,  we  fear, 
will  be  no  advantage  to  their  keeping  in  the  pits  in  the  ensuing 
winter ;  but  we  brieve  the  potatoes  in  dry  soils  will  prove  very 
farinaceous.  The  dry  weather  came  in  good  time  to  give  firmness 
to  the  tuber ;  but  such  is  the  growing  state  of  the  stems,  that 
unless  early  frost  cut  them  down  prematurely,  we  suspect  they 
will  be  long  of  dying  a  natural  death,  and  this  may  cause  the 
crop  to  be  delayed  in  the  taking  up.  Indeed  the  harvest  opera- 
tions being  late,  it  will  not  be  possible  to  attend  early  to  the 
potato  harvest. 

We  hear  of  a  diseasa  amongst  the  potatoes  in  the  south  of 
England  of  the  most  alarming  description.  It  has  been  called 
the  potato  murrain.  It  first  afiect^a  the  edges  of  the  leaves, 
blackening  them,  then  the  stems  become  shrivelled,  and  both 
die,  leaves  and  stems,  and,  last  of  all,  the  tubers  rot  in  the 
ground.  The  most  obvious  cause  of  the  rottenness  of  the  tuber 
is  the  wet  state  of  the  soil  and  weather ;  and  the  low  tem- 
perature fully  accounts  for  the  deficient  growth  which  the 
plants  exhibit,  and  their  consequent  death ;  and  this  is  the  ex- 
planation, without  entering  into  particulars,  which  has  been 
given  for  the  appearance  of  the  disease  by  a  very  competent 
authority.  It  is  said  to  be  confined  to  the  south  of  England, 
which  we  doubt,  as  it  has  been  observed  in  Ayrshire,  m  the 
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neighbourhood  of  Maybole,  and  it  has  also  made  its  appearance 
in  Ireland.  The  remedial  measure  recommended  againat  the  re- 
currence of  this  disease  is  drainage  of  the  ground,  and  this  is  so 
far  good ;  but  unless  the  draining  render  the  soil  perfectly  dry, 
that  is,  as  dry  as  naturally  dry  soil,  which  carries  away  the  water 
in  fast  as  it  falls,  the  cure  will  not  be  effectual — and  this  result 
cannot  be  obtained  on  clay  soils  by  drainage.  The  only  remedy 
to  prevent  the  contagion  from  spreading  is  to  take  up  the  entire 
crop  immediately,  and  separate  the  affected  tubers  from  the  sound. 
The  young  braird  of  the  turnips  came  away  quickly  and  vigor- 
ously, and  it  required  all  the  dexterity  of  the  farmer  to  keep 
pace  in  his  implemental  operations  with  the  growth  of  the  plant. 
The  earliest  sown  suffered  by  too  much  wet,  having  set  up^  as  it 
is  phrased ;  and  we  suspect  that  the  subsequent  dry  weather  will 
not  altogether  recover  them  to  vigour  of  growth.  Still  they  form 
but  a  small  minority  of  the  crop,  the  greater  part  of  which  are 
excellent,  and  there  is  no  doubt  that  the  fine  autumnal  months 
of  September  and  October,  when  the  bulbs  are  always  formed,  will 
ensure  a  great  and  extensive  crop. 

The  clip  of  wool  has  turned  out  as  we  anticipated ;  that  of 
Scotland  has  been  both  great  and  good,  while  that  in  England 
is  indifferent.  There  never  perhaps  was  a  season  in  which  the 
beneficial  influence  of  abundance  of  good  food  on  the  growth  of 
wool  was  so  strikingly  displayed  as  in  this,  and  the  result  should 
stimulate  store-farmers,  in  the  high  as  well  as  in  the  low  country, 
to  use  every  means  in  their  power,  and  even  to  create  means, 
to  support  their  sheep-stock  uniformly  in  the  best  condition 
throughout  the  year.  Such  a  result  is  not  always  in  their  power 
to  command,  but  it  is  much  more  so  than  many  of  them  imagine, 
and  which  they,  therefore,  do  not  attempt  by  extraneous  means 
to  realize.     The  ruling  prices  will  be  seen  in  the  Table. 

The  price  of  butcher-meat  still  continues  high,  both  beef  and 
mutton  varying  from  5s.  6d.  to  8s.  3d.  per  stone  of  14  lb.,  as  may 
be  seen  in  the  Table,  notwithstanding  that  the  pasture  has  been 
most  abundant  throughout  the  kingdom  all  the  summer.     It  is 
still   the    demand   from   England   that   keeps   up   the    prices; 
ind  this  was  strikingly  evinced  in  the  September  Tryst  at  Fal- 
kirk,  when  the   quantity   of  stock  exhibited   was  much   below 
he  usual  number,  owing  to  the  English  dealers  having  bought 
,he  most   suitable  lots    before   they   reached   the  market-field. 
[t  is  interesting  to  compare  the  high  prices  with  the  importation 
^f  live  stock  from  ab'-'^id.     According  to  Mr  W.  E.  Gladstone 
•jjf  *rnT-'%^^n+5/--7  *n  *-*'     ir«^  ^h    -nonfVia  of  1842  werc — 

*«^'»lr     >**         .,  10 

-<  '^'*'*«     vher   >rJ'»'-!  were  very  low. 
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In  1843, 

Cattle, 1482 

Swiiie  aud  hogs,      ••....       30*1 

In  all)      .     .  1843    when  prices  were  still  low. 
And  in  1844, 

Cattle 43(;5 

Swine  and  hogs  onljr,        ....       271* 

In  all,     •     .     5136     when  prices  became  high. 

And  from  a  statement  which  has  been  sent  ns,  it  appears  that, 
when  the  prices  still  continued  high,  the  importation  in  1845  to 
5  th  August,  was 

Cattle, 7490 

Sheep, 1985 

Swine,      .     : 311 

Making  a  total  of     .     9786 

From  these  facts,  these  deductions  may  be  fairly  drawn,  that 
when  prices  of  butcher-meat  are  low,  the  importation  of  live 
stock  from  abroad  will  be  small — that  when  they  become  high, 
the  importation  will  increase — that  the  largest  importation  as 
yet  has  made  no  sensible  effect  on  prices ;  and  this  last  conclusion 
is  the  most  important,  and  that  in  which  both  agriculturists  and 
consumers  are  most  interested.  We  have  no  expectation  that 
these  high  prices  will  be  obtained  in  the  ensuing  winter,  as  the 
turnips  promise  a  good  crop  in  England,  and  both  straw  and 
hay  are  abundant ;  and  yet  a  counteracting  influence  may  bo 
found  to  prevent  much  reduction  in  the  price,  in  the  continued 
and  even  increasing  demand  for  butcher-meat  by  the  manufactur- 
ing and  commercial  population. 

There  have  been  some  fluctviation  in  the  prices  of  corn  during 
the  quarter,  in  consequence,  no  doubt,  of  the  alarming  state  of 
the  weather  up  to  a  recent  period,  and  even  after  the  harvest  had 
commenced  in  England.  The  extreme  deviation,  however,  has 
not  exceeded  9s.  lid.  per  quarter,  the  highest  aggregate  average 

Erice  being  55s.  id.,  and  the  lowest  52s.  2d.  per  quarter,  the 
ighest  price  being  still  moderate.  The  present  duty  is  17s.  per 
quarter.  It  is  supposed  that  the  prices  have  already  reached 
their  maximum,  and  that  the  duty  will  not  fall  below  1 7s.,  and 
indeed  a  reaction  downwards  has  already  taken  place  in  the 
weekly  average,  so  certain  is  the  prospect  of  abundance.  Still 
a  little  fine  foreign  wheat  would  be  of  service  to  mix  amongst 
our  own  of  this  crop,  which  is  not  of  the  first  description,  nor 
BO  fine  as  the  English  wheat  of  last  year.  The  stock  of  foreign 
wheat  in  bond  on  5th  August  last,  was  411,387  quarters,  and  wo 
need  not  look  for  a  supply  from  Dantzig,  the  crop  in  Poland 
having  failed  this  season.   This  circumstance  is  the  more  to  be  re- 

*  Gladstouc^s  Remarks  on  Recent  Commercial  Legiskition,  p.  48. 
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gretted,  for  our  own  Bakes,  Bince  the  quantity  of  old  wheat  in 
the  hands  of  the  farmers  is  not  large,  as  has  been  reported. 

The  produce,  however,  of  this  country,  as  regards  quantity, 
is  still  matter  of  conjecture.  All  we  know  as  yet  is,  that  there 
is  abundance  of  food  in  the  country  for  man  and  beast ;  and, 
though  the  harvest  is  late,  we  have  the  consolation  in  hoping 
that  the  next  will  be  an  earlier  one,  and  that,  therefore,  the 
present  one  will  have  less  time  than  a  twelvemonth  to  supply. 


The  FIAR8  PRICES  qf  the  County  of  BUTE  had  not  reached  ui  uihen  %eepave  ike  unuU  TfiMt  ftf 
those  Prices  in  our  last  Number  for  July  1845.    We  supply  the  omission  asfoUows  .— 


Wheat  per  Imperial  Quarter,      .    .  44/23 

Barley,  .,  2»/rt 

Bear,  86/ 

Oat<,  18/2i 


Pease,  per  Imperial  Quarter,     .    .    . .., 

Beans,  ..  .  .    .    .    3»/ 

Oatmeal,  per  140  Ibc  per  da  .    .    .    U/^ 


S9/ 


ERRATUM. 
We  also  take  this  opportunity  of  correcting  an  Error  of  the  Press,  occasioned  bv  the  dropping  out  of 
a  figure,  in  the  Flars  Fiices  of  .the  County  of  JLAN  ARK,  pc  40,  Na  9,  for  July  184&    IngUad  of  OaU 
meai  per  140  lbs.  1/3},  read  Xb/li^ 


THE  REVENUR 

ABSTRACT  of  the  Nett  Produce  of  the  Revenue  of  Great  Britain,  in  the  Qvarten 
and  Years  ended  on  the  bth  of  July  1844  and  bth  of  July  ISib^sheiving 
tfte  Increase  and  Decrease  on  each  Iiead  thereof 


*-Tj/r- 

IncfMw. 

tncfmiL 

I>«m«. 

1S44. 

JMfii 

IftU. 

1845. 

CiMtmt,  .... 

E*f  Ur -  . 

Stamptt 

Tll3t|>?.     ..... 

Port-t/tHc^    .  . 

Ptt^anjTam,. 

1- 

1,9W»B74 
lW,KiO 
4MjJn 

I- 

tJS.V.07G 

009^1 

I* 

10.693 

M47^ 

L 

l9^r7,M4 

4,S^.WJ 

IT,UDUi      .      . 

D«luc(  tnoease^ 

C(«aK, 
th&  Year, 

7U,MIS 

D 

tcrpii  e  OB 

thefic. 

CotW 

iDCfeaiiMni 

71EJMB 

FOREIGN  MARKETS,  per 

Imperial  Quarter,  free  on  Bt.ard 

• 

lJ*tP. 

Hu-ktfEa. 

Whet, 

itjij]4}f. 

Q>tl. 

n^. 

fl^kW. 

l3cajLPH 

IBU. 

Jlin«i 

DvnzLf. 

2P,^  to  36/9 

n/6ifl»l/^ 

lO/fltoia/i 

M/BtoSS/ 

a8yisto.T:^/6 

e$/  tos^/ 

Julj, 

*« 

35/     am 

!&/       Si/6 

3'C     !1C 

mf     30/ 

i1*/        M/ 

j»/«    £/ 

Auf. 

<, 

3H/       *fl/0 

l^/t!      W 

2B/B      ^W/G 

3rv     w 

2;s  i' 

1  i^!"^ 

Hammirg. 

IS/tS      21 /B 

at/      e?/ 

»l,i$     54^ 

1  July. 

.. 

W^       iO/» 

IJ/B      14/^ 

i4/      ^5 

2^      AVil 

94/       ^/t 

AUF- 

.« 

aa^    4*/fl 

i£/ir     u,« 

«*t,«    an^u 

^  ^ 

«/      ae,' 

June. 

finmriL 

«MS     3TytI 

SO/B      M/ 

I1?,1J      u/ 

t4/      w.^ 

»?/iB    ae^/ 

Julj. 

»< 

a/      4K/ 

iia,«    sc/ 

P^^    !K 

f8/     as/ 

£  ^: 

aw/     ».« 

Konlf^^uTi. 

^/     m/ 

18/        It^tl 

njA    11/ 
l^^fi    lf,« 

asi/      ao/ 

Julf. 

mm. 

»S/rt      4P,fi 

i«/a    s«4^ 

^^^    \h{ 

S'S    ^^ 

ai/      3fi,is 

30/      a^,^ 

Ai* 

*• 

a*/«      45/4 

17/      av 

ia,u     IV 

w/«   »(,/ 

JP/        3tE/ 

^v/s    aav« 

-  4  *?  ryi    -)„.    -T  t'*  '1-eat  BriUin. 
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%ae  Price*  qf  <^  diferent  kindi  of  GRAIN,  per  Imperial  QMtfier^  told  (U  the  following 

Markets  .— 


ttJJflJOK 


EDIflilUBOa, 


June    *. 

n. 

18u 

25. 

July     2, 

9. 

a^ 

30. 

A  tig     (t 

13. 

27. 


45  D 
A9  9 
4P    0 

46  J1 
M  7 
M  11 
*3    0 

55  B 
£&  10 

^    0 


Qkrltf. 


f.    d. 

»>    9 

3i\  0 
£tl   lU 

30  7 

^  a 

54  (I 
»>  0 
!ll  lU 

31  7 
31     0 


M.  d. 

*3  S 

^2  8 

34  0 

£3  « 

29  0 

SO    I 

se  4 

£8  ttj 


t.  d: 

10  0 

3D  I 

30  10 

W  0 

3&  D 

3»  S 

M  0 

14  0 

42  4 

49  3 

41  6 

46  8 

4fl  9 


PAtt, 


1SI5. 

1*. 

21. 
2fL 
Julj  5. 
If, 
191 
Sfl. 

S, 
30. 


34  8 

93  7 

Sij  0 

s«3  a 

^  2 

Sfl  7 

«»  10 

31  0 

as  e 

^  I 

31  0 


U  fl 
H  9 
14  0 
13  10 


U    3 
14    4 


10  0 

]<^  B 

10  7 

10  D 

10  0 

ll»  B 

10  10 


11  e 


0»(t 

1£  £ 

19  6 

13  I 

li  3 

It  4 

la  7 

13  fi 

13  a 

IS  9 

11  iO 

ii  3 

li  7 

13  3 


14  10 
14  9 
UU 
lA  S 
13   4 

la  (T 

ijio 
i»  a 
m  0 

IG  4 
10  9 
IT    0 

n  3 


jE  shevcingike  Weekly  Average  Prices  of  GBJIN,  made  up  in  terms  of  lik  and  8th  Geo.  IV,  ^ 
58,  ajki  6th  Vict.,  e.  14,  aiki  the  Aggregate  Averages  vhich  regulate  the  Duties  payable  on 
OREIGN  CORN:  the  Duties  payable  thereon,  from  June  to  August  1845. 
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Tkt  MONTHLY  RETURNS,  piMished  in  term  of  m  Geo.  IV.,  e.  00,  thewing  the  Ouand 
Corny  Q-rain^  Mealy  and  Flour  imported  into  the  Unifed  Kiwjdom  in  each  Month  ;  the  Qm 
upon  which  duties  hare  been  paid  for  home-consumption,  during  the  same  Month  ;  and  Uu 
tities  retnainitig  in  Warehouse  at  tlie  close  thereof,  from  bth  June  to  bih  August  1845. 


KoMtb  tnd- 
laa 

IMFOBTBD. 

CBAiaBD  WITH  DUTY. 

REMAININOIM  WAB 

BHOUt 

T 

From 

From  British 
FoMCMiona. 

Total. 

From 

Forelicn 
CouD  tries. 

Frtim  British 
Fowessioos. 

Total. 

From 

Fuwlnti 
Countries. 

From  Dn. 
tish  To*. 

•MSitNIS. 

KSe-.-: 

Beani,   . 
Totals, 

Qn.     Bu. 
54,294    2 
119.862    i 
«3,596    6 
7    4 
7,553    7 
23,686    3 

Qnu    Bu. 
1,080    5 

«§574^7 
119,862    4 
85,596    6 
7    4 
7,553    7 
23,686    3 

107.028    4 

67.161    5 

7    4 

2.915    3 

4.671    5 

185.074    7 

Kit*.    Bu. 
1,790    4 

ftr^    Bu. 
5.090    6 
lo;,cn»  4 
67.161    5 
7    4 
2.()I5    3 
.4.671    5 

•    «™.    Ba 
320.188    6 
18.972    4 
73.6S0    S 
.294    1 
9.610    5 
37,100    2 

«^- 

320, 

-\\ 

0. 
37, 

291,001    2 

1.080    5 

202,091    7 

70,175    2 
37.751    4 
72,19U    2 
1    6 
11.512    1 
15.004    3 

1,790    4 

186,(«5    3 

450.858    5 

02     4' 

450; 

Julys.  IMV 

Wheat,  . 
Barley,  . 
Oatt,   .. 
Rye.    .. 
Pease, .  . 
Beans,.. 

Totals. 

gsirv. 

Rye,    .. 
Pease.    . 
Beans,   . 

ToUls, 

63.006    3 
?f7.751    4 
71.348    6 
1    G 
8,3fi6    4 
15.004    3 

7,078    7 
'850*4 
8,145*  5 

I.IP3    2 

8.564    4 

46.«a3    3 

I    6 

991     5 

5,648   T 

62.942    5 

7,065    3 

*850'  7 

2*700*  5 

8.168    5 
8.5(14    4 
47,484    2 
1    6 
3,092    2 
5.649    1 

73.559    4 

365.597    6 
47.318    3 
95,566    5 

1*3.01*0    2 
46,528    7 

10    6 
'445*4 

365,( 

195.569    2  1    11.075    0 

206/M4    2 

10.616    7 

5.334    6 

3^809*  4 

4,*65«'  4 
2    5 

568,021     7 

456    8 

08    4 

*166'  S 

258    7 

568,< 

55.093    6 
9.00S    2 
65,750    4 

3,260    1 
211,143    5 

5,372    6 

0    4 

3,976    2 

4',2I]    3 
2    5 

60,466    4 
9.008    6  1 
69.7J5    6  1 

7*471*   4 
20.146    2 

884    4 

1.306    0 

C0330    2 

3,297    3 
11.(139    5 

77.358    4 

pi\t.  qr.  It. 

348  1  12 
S48  1  12 

6.2«    2 

1,306    6 

64.639    6 

•  7.953  *  7 
11.042    2 

411.294    6 
57,714    2 
96,589    4 

1*2,607    5 
55.580    2 

12.( 

153,265    2 

CWU  qr.  IS 

716  1  16 
535  2  14 

13.563    4 

166.828    6 

13.853    3 

D1,2U    7 

OWt.    cir.  II 

3,010  0  5 

635,786    3 

63B.I 

J.in#».l»«'.. 

l-Tour,    . 
Oatmeal, 

TMals. 

cwt.  <jr.  11. 

c»t.   qr.  Ill 

716  I  16 
535  2  14 

1.252  0    2 

cwt     qr.  It. 
2,061  2  21 

•'wt.    qr.  lb      <*wf.   qr.  H 

230.505  1    8,2.510  3  16 

160  2  11         2  2  22 

233^0 
11 

1,258  0    2 
3.078  3  11 

75.522  2    6 

2,661  2  21 

3,010  0  5 

230.665  3  19 

2.51  J  2  10 

233,1 

July  ^  1845. 

Flour. . . 
Oatmeal. 

ToUU, 

78/JOl  1  17 

320  3  16 
320  3  16 
803    6 

74,874  1  22 

75.195  1  10 

223.428  1    6  3.177  3  20 
l(i0  2  1l.        2  2  22 

286.6 
li 

3.078  3  11:  75.522  2    (5 

78.001  1  17 

74,874  1  22 

75.195  1  10 

223,588  3  17 

3.180  2  14 

2,717  2  11 
22  22 

226.7( 

\nm.  \  1K4.-.. 

Flour,  .. 
Oatmeal, 

TotaU. 

1 

643  2  18 

12  3    6 

|~655  1  24 

95.100  2    9 
S85  1  24 

96.176  0    & 

95333  0  27 
99B1    2 

96.831  2    I 

«5,fi93  2  20 
985  1  16 

95.774  1  26 
965  1  16 

221.914  1  18 
7  2  14 

224.6: 

803    6 

90.619  0    8 

96.759.3  14 

221.922  0    4  2.720  1    5 

324,6 

PRl 

CES  of  BUTCHER-MEAT. 

P««r. 

'PtrSto,UHf\A\\t, 

MVF.RPOOL, 
Pit  atOHt  1/  14  lb. 

MORrETn. 

Pet  Slone  tj  14  lb. 

FPIN^URnH, 
Per  Slont  ^f  14  >b. 

CLA-^GOW 
Per  Stome  nf  14 

Beet 

Mutton. 

Beer. 

Mutton. 

Uwf. 

Muttm. 

Be«t 

Mutton. 

Be«r. 

Ml 

(    1«4.V 
June 
July 
Aug 

6/  to  8/ 

m      8/3 
«y9      8,'3 

6/3  to  8/ 
6/6      ^fii 
0/B      8/W 

br-9  to  7/6 
6/^      8/ 

b/a  to  7/9 

0/        6/ 
6/3      8/ 

5/6  to  8/ 
(«/:«      8,/3 
6/3     8/ 

5,15  to  8/ 
fi,fi      8/3 
6/3      8/ 

5/6  to  7/R 
6/        8/ 
6/       7/9 

5/Oto7/(J 

5/        8/ 
5/6      7/9 

5/«to7;« 
5/8      8/6 

5/9     8/3 

5/B 

^RfCEr  7^  U'^'/'"^  and  Scotch  WOOL. 


•-e....o 

•*> 

V  «^/d 

louth  Down, 

,t 

^8/ 
J2r« 

lair  Bred, 
^tcester  H«.^, 

i" 

P 

'•J/ 

:2 

Kwe  and  Hwi,i 

/ 

U)Ck- 

1 

Scotch,  per  14  lb. 
Leicester  Hogg, 

Ewe  and  Hogg. 

Chciiot.  white, 

*^id.  washed. 

unwashed. 

-•  Tor.  white. 

^id,  washed, 

i"^-"a!'»*ed. 


15/6  to  22/ 
12/6      15/ 


ll/S 
8/6 
7/6 
6/3 
4^ 
S!/0 


18/ 
10/ 

8>S 

V 

w 
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INQUIRY  INTO  THE  PRINCIPLES  OF  CONSTANT  AND 
FLUCTUATING  RENT. 

The  rent  of  land  may  be  held  to  signify  either  the  sum  natu- 
rally payable  for  the  use  of  it  by  its  cultivator  to  its  proprietor, 
which  varies  every  season,  or  the  sum  agreed  to  be  paid  in  name 
thereof,  which  may  be  either  a  variable  or  a  constant  sum. 

The  former  signification  may  be  distinguished  as  natural  rent 
and  the  latter  as  covenanted  rent. 

The  natural  rent,  as  also  the  covenanted  rent  of  land,  depend 
on  the  following  facts : — 1st,  The  quantity  of  produce.  2d,  The 
price  of  that  produce.  3d,  The  expense  of  cultivation.  4th,  The 
profit  due  to  the  tenant. 

The  natural  rent  of  any  farm  depends  on  the  state  of  these  facts 
in  its  own  particular  case,  bearing,  however,  a  relation  more  or 
less  constant  to  their  state  throughout  the  country  or  district.* 

The  covenanted  rent  is  settled  by  forming  an  hypothesis  as  to 
the  probable  amount  of  the  natural  rent  in  future  years. 

This  hypothesis  is^ither  absolute  or  conditional  according  as 
the  rent  is  to  be  constant  ot  fluctuating, 

A  constant  rent  is  settled  by  estimating  the  probable  average 
state  of  all  these  facts  during  the  currency  of  the  agreement  over 
the  country  generally,  and  then  modifying  such  estimate,  and 
adapting  it  to  the  particular  case  in  question,  by  judging  of  their 
peculiar  value  in  each  case.  In  this  way  an  estimate  of  the 
average  natural  rent  of  the  farm  in  future  years  is  formed,  and 
may  bo  agreed  on  as  the  constant  covenanted  rent. 

A  fluctuating  rent  is  computed  by  first  forming  an  estimate  of 
what  would  be  a  fair  constant  rent  as  above,  and  then  allowing 
such  estimate  to  be  regulated  annually  by  the  proved  average 
value  throughout  the  district  or  county  of  one  or  more  of  the 
above  facts  on  which  rent  naturally  depends. 

This  brings  us  to  the  consideration  of  the  general  question — 
\$hether  a  covenanted  rent  ought  to  he  constant  or  fluctuating. 

One  of  the  chief  arguments  in  favour  of  a  constant  money-rent, 
in  opposition  to  every  kind  of  fluctuating  rent,  is  this,  that  however 
ill  the  former  may  be  adapted  to  the  times,  or  however  widely  it 
may  diflfer  from  the  natural  rent  of  the  farm,  the  tenant,  from 
knowing  its  exact  amount,  can  regulate  his  other  expenditure 
accordingly,  and  the  proprietor  receiving  such  rent  knows 
exactly  what  he  has  to  spend.  Now,  as  to  the  tenant,  it  appears 
to  us  that  he   is  better  enabled  to  regulate   his  expenditure 

*  The  3d  and  4th  facts  are  much  the  same  throughout  the  whole  country,  though 
the  fluctuations  of  rent  are  regulated  by  the  state  of  the  facts  1st  and  2d  in  each 
county. 

JOURNAL. JANUARY   1846.  K 


138  INQUIRY  INTO  THE  PRINCIPLES  OF 

by  knowing  tho  quantity,  or  nearly  so,  of  his  produce,  say  the 
number  of  stacks  of  wheat,  which  he  must  lay  aside  as  rent,  than 
by  knowing  the  sum  of  money  when  he  is  yet  ignorant  what  pro- 
portion that  sum  will  bear  to  the  gross  return  from  his  farm.  As 
regards  the  proprietor,  again,  we  conceive  that  the  virtual  value 
of  his  income  is  fully  as  steady  when  made  up  of  produce-rents  as 
money-rents.  This  results  from  the  fact  that  the  staple  products 
of  the  country,  such  as  com,  butcher-meat,  and  wool,  are  the  chief 
regulators  of  the  value  of  money.  Thus,  if  the  proprietor's  income 
be  regulated  by  these,  or  even  by  the  most  important  of  them, 
he  may  calculate  on  bein^  able  always  to  obtain  out  of  it  pretty 
nearly  the  same  quantities  of  the  necessaries  and  even  of  the 
luxuries  of  life.  But  even  if  it  were  some  advantage  in  ordinary 
cases  for  both  parties  to  know  the  amount  of  money  in  place 
of  produce  which  they  have  to  give  and  receive,  such  knowledge 
can  be  of  little  consolation  to  the  tenant  when  that  money  becomes 
double  of  what  he  would  give,  or  to  the  proprietor  when  it  is 
only  half  of  what  ho  would  get,  were  a  new  bargain  to  be  made. 
That  such  cases  have  often  happened  with  farms  let  on  fixed 
money-rents,  during  tho  last  half  century, 'no  one  in  the  least 
acquainted  with  the  history  of  British  agriculture  will  deny. 
There  appears,  therefore,  to  be  no  such  advantage  in  a  con- 
stant rent  over  a  fluctuating  one,  from  the  mere  fixedness  of  tho 
one  over  the  variableness  of  the  other,  as  to  make  us  prefer  tho 
former,  if  the  latter  can  be  better  proportioned  to  the  means  of 
paying  it. 

The  propriety  of  making  the  rent  fluctuate  depends  evidently 
much  on  the  duration  of  the  agreement,  whether  as  originally 
determined  or  as  tacitly  prolonged.  The  natural  rent  of  land  for 
a  single  season  can  be  calculated  with  a  probability  of  sufficient 
accuracy  to  justify  the  offer  and  acceptance  of  a  fixed  rent  for 
it.  For  a  period,  however,  such  as  that  to  which  leases  usually 
extend,  it  is  difficult  to  estimate  rents  with  an  approach  to  accu- 
racy even  during  the  most  undisturbed  progress  of  legislation  and 
of  agriculture.  During  the  extraordinary  changes  which  this 
country  has  experienced  in  its  agricultural  as  well  as  commercial, 
political,  and  social  condition  within  the  last  half  century,  the 
calculation  of  rents  for  the  period  has  been  little  else  than  wild 
conjecture,  and  the  pecuniary  condition  of  proprietors  and  tenants 
have  in  many  instances  been  reversed. 

It  is  obvious  that  excessive  gain  or  loss  to  either  party — both 
pi*ejudicial  to  the  advancement  of  agriculture — would  have  been 
ivoided,  or  at  least  greatly  modified,  had  rents  been  proportioned 
to  the  balance  of  income  over  expenditure,  out  of  which  balance 
rent  is  paya^'-*  '^\\c  necessity  of  making  rents  fluctuate  was  thus 
Tnr^ai  fplf   '  I.-  -^    r>,n«cs  woro  grautcd.     It  was,  therefore,  in  Soot- 
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laad,  and  the  parts  of  England  where  this  mode  of  tenure  prevaJlodf 
that  a  system  of  rent  regulated  by  the  price  of  grain  originatS&d, 
and  still  exists  to  a  considerable  extent.  Whether  the  system 
is  likely  to  gain  ground  elsewhere,  or  be  abandoned  where  it  has 
been  tried,  we  shall  have  occasion  afterwards  to  consider.  What 
we  wish  to  point  out  here  is,  that  the  injustice  of  fixed  rents  is 
most  generally  felt  in  oases  of  farms  let  on  lease,  and  this  in  our 
opinion  forms  the  only  strong  argument  against  leases  ;  and, 
therefore,  the  establishment  of  a  proper  system  of  fluctuating  rents 
wouldy  besides  its  other  advantages^  be  tJis  most  effectual  vyay  of 
extei^ing  thnmghout  England  this  tenure,  which,  even  on  a  less 
perfect  system,  has  been  of  immense  adva/nta^e  to  the  agriculture  of 
Scotland. 

We  do  not,  however,  mean  to  say  that  it  would  be  useless  to 
adopt  such  a  system  in  cases  of  tenancy  at  will.  The  rents  in 
such  a  case  are  often  allowed  to  remain  (nominally  at  least) 
unchanged  for  generations,  so  that  they  become  as  ill  suited  to 
the  times  as  those  of  tenants  on  lease.  The  loss,  however,  from 
fixed  money-rents  at  will  is  chiefly  felt  by  proprietors  when  rents 
are  naturally  rising ;  for  they,  being  felt  generally,  do  not  raise 
the  rents  of  respectable  tenants,  as  a  harsh  measure,  however 
justly  they  are  entitled  to  do  it.  On  the  other  hand,  when  rents 
are  naturally  falling,  tenants  at  will  get  reductions,  though  their 
rents  may  be  nominally  continued  at  the  original  amount. 
Tenants  at  will,  therefore,  need  not  suffer  very  heavy  pecuniary 
loss  from  a  fixed  rent,  as  they  have  always  the  alternative  of 
quitting  their  bargains  should  there  be  no  reduction.  In  such 
circumstances,  however,  tenants  are  in  an  ignominious  state  of 
dependance  on  the  generosity  of  their  landlords,  and  these,  on 
withholding  the  customary  and  necessary  reduction,  have  a 
ready  means  of  getting  quit  of  tenants. 

It  thus  appears  that  a  proper  system  of  fluctuating  rents  would 
practically  be  as  useful  in  cases  of  tenancy  at  will  as  on  lease. 
Such  a  system  seems,  however,  in  a  theoretical  view,  to  be  most 
required  on  leases,  and  its  establishment  would,  therefore,  we 
think,  remove  the  most  plausible  argument  against  that  practice. 

On  these  and  other  grounds,  which  will  appear  in  the  sequel, 
we  conclude,  in  answer  to  our  first  general  inquiry,  that  rents  ought 
to  fluctuate. 

We  come  next  to  inquire — By  which  of  the  four  drcumstancps 
before  enumerated  as  the  foundations  of  rent  ought  its  fluctuations 
to  be  reguluted  f 

It  is  clear  that  either  the  first  or  second  of  these,  viz.,  acreable 
quantity  of  produce  or  price  of  produce,  or  both  together,  are  the 
facts  to  be  taken  as  the  regulators.  We  fix  upon  these,  because, 
lunong  other  reasons,  the  two  other  bases,  viz.,  the  expense  of 
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cultivation,  and  the  profit  due  to  the  tenant,  though  equally 
important  with  the  two  first  in  determining  rent,  are  subject  to 
much  smaller  and  less  sudden  fluctuations,  so  that  their  influence 
can  be  more  easily  estimated  beforehand. 

Before  discussing,  however,  whether  both  these  facts  regarding 
produce  (viz.,  acreable  quantity  and  price)  should  form  the 
basis  of  fluctuating  rents,  several  intermediate  inquiries  sug- 
gest themselves.  Of  these  the  first  is — Can  we  carry  the  prin- 
ciple of  fluctuation  so  far  into  practice  as  to  make  the  portion  of 
the  rent  fluctuate  which  is  dependant  upon  animal  as  well  as  that 
which  is  dependant  on  vegetable  produce  f 

The  entire  rent  of  a  farm  is  sometimes  regulated  by  grain,  on 
the  plea  that  the  price  of  stock  usually  fluctuates  in  accordance 
with  that  of  grain.  A  correspondence,  more  or  less  close, 
between  the  two  may,  no  doubt,  be  observed  over  an  average 
of  several  years,  yet  there  is  often,  perhaps  generally,  such  a  dis- 
crepancy between  their  fluctuations  in  one  or  two  seasons,  as 
would  render  a  rent  calculated  from  the  one  a  very  false  repre- 
sentative of  that  naturally  payable  from  the  other.  The  rent 
payable  from  stock,  therefore,  ought  not  to  be  regulated  by 
grain.  The  regulation  either  from  the  value  of  stock  or  from 
the  acreable  value  of  the  crops  which  produce  the  grain,  is  evi- 
dently the  natural  expedient.  The  former  of  these,  for  many 
reasons,  would  be  extremely  difficult  to  determine  satisfactorily. 
One  of  the  most  obvious  reasons  is  the  universal  practice  of 
selling  cattle  by  dead  weight,  which  is  estimated  merely  by  the 
eye.  Then  there  are  so  many  different  breeds  of  cattle  brought 
into  the  market,  and  in  so  very  different  stages  of  ripeness,  that 
it  would  be  difficult  to  fix  their  average  value.  Still  it  seems 
possible  to  estimate  judicially  an  average  on  the  price  of  stock 
sold  in  the  principal  markets,  and  the  average  of  such  markets 
as  Smithfield  would  form  a  good  criterion  of  the  price  of  fat 
stock. 

But  we  must  here  apply  by  anticipation  to  stock-rents,  a  princi- 
ple which  we  shall  afterwards  expound  as  a  fundamental  one  of 
all  fluctuating  rents.  By  this  principle  we  conclude  that,  if  such 
rents  are  to  fluctuate,  it  ought  not  so  with  the  price  of  stock  merely, 
but  also  with  the  quantity  produced.  The  average  acreable 
value  of  stock-feeding  crops  is^  therefore^  the  fact^  rather  than  the 
average  price  per  stone  of  beef  mutton^  or  tcool^  which  ought  to 
be  determined  to  regulate  fluctuating  rent  payable  from  stock. 
Turnips,  grass,  and  other  stock-feeding  crops  being  often  sold 
by  the  acre,  we  see  no  impossibility  in  determining  their  acreable 
value  in  a  similar  way  as  we  shall  afterwards  propose  for  the  valua- 
tion of  grain- crops.  But  as  we  consider  the  application  of  the 
above  principle  to  the  rent  from  grain  of  the  most  importance, 
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and  there  is,  as  vet,  little  prospect  of  that  being  effected,  we  need 
not  here  press  the  further  extension  of  the  principle.  We  there- 
fore conclude  tkat  there  is  no  immediate  prospect  of  making  the 
portion  of  rent  dependant  on  animal  produce  Jluctuaie  on  a  proper 


This  being  the  case,  our  next  inquiry  is — ffoto  ought  the  reni^ 
payable  from  stock,  the  constant  portion^  to  be  proportioned  to  the 
whole  rent  f 

This  depends  on  the  rotation  of  cropping  followed,  as  it  regu- 
lates the  proportion  of  income  derived  from  stock ;  but  even  with 
a  knowledge  of  the  rotation,  it  is  exceedingly  difficult  to  determine 
this  point.  A  perfect  separation,  indeed,  of  the  two  sources  of 
rent  is  impossible,  even  by  inspection  of  the  most  accurately 
kept  accounts.  This  arises  from  a  great  part  of  the  produce 
of  one  source  being  made  to  promote  that  of  the  other  without 
a  valuation  being  possible :  and  besides  the  difficulty  of  estimat- 
ing accurately  the  value  of  straw,  dung,  &c.,  thus  passing  from 
one  member  of  the  rotation  to  another,  it  is  still  more  impos- 
sible to  say  exactly  what  proportion  of  the  expense  of  labour 
ought  to  be  charged  against  each.  We  are  inclined  to  think, 
however,  that  the  benefits  mutually  given  and  received  by  the 
grain  and  stock-feeding  crops,  ought,  under  proper  cultivation, 
to  be  pretty  nearly  balanced,  and  that  the  share  of  the  expense 
which  ought  to  be  charged  against  each  is  nearly  in  proportion 
to  the  gross  return  yielded  by  each.  On  this  supposition,  the 
share  of  the  rent  determined  from  the  average  value  of  stock, 
(or  fixed  at  a  sum  of  money,  if  no  such  value  has  been  judicially 
determined,)  and  that  from  grain,  ought  apparently  to  be  in  pro- 
portion to  the  gross  return  from  sales  of  stock  and  of  grain. 
This  conclusion,  however,  must  be  modified  by  the  consideration 
Umt  the  money  obtained  for  stock  is  the  return  from  a  propor- 
tionally larger  capital  than  that  obtained  from  grain,  and  there- 
fore its  proportion  for  rent  ought  to  be  less.  On  this  account, 
in  place  of  taking  the  gross  return  from  sales  of  stock,  the  value 
that  would  be  obtained  by  selling  the  stock-feeding  crops  to  be 
eaten  on  the  premises  ought  to  determine  their  portion  of  the 
rent.  This  mode  would  have  the  advantage  of  being  a  simpler 
guide  than  the  value  of  the  stock  sold  in  any  year,  because  that 
seldom  corresponds  exactly  with  the  money  received  for  them. 

In  making  an  offer,  therefore,  of  a  rent  partly  constant  and 
partly  fluctuating,  for  a  farm  intended  to  bo  cultivated  on  a 
certain  rotation,  an  estimate  would  first  require  to  be  made  of 
the  average  value  in  several  previous  years  of  its  grain  and 
stock-feeding  crops.  The  average  sum  thus  naturally  payable 
out  of  these  taken  together  would  then  fall  to  be  computed  as 
rent.      This  average  might  then  be  adopted  as  the  supposed 
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average  of  future  years,  or  at  least  it  would  afford  data  from 
which  the  future  average  natural  rent  might  be  formed.  The 
sum,  then,  to  be  fixed  as  the  constant  part  of  the  rent,  repre- 
senting that  dependant  on  stock,  ought  to  bear  the  same  pro- 
portion to  the  supposed  entire  future  average  natural  rent  as 
the  value  of  the  stock-feedinff  crops  bear  to  the  value  of  the 
whole  produce  of  the  farm.  The  portion  of  the  rent  thus  pay- 
able for  stock  must,  of  course,  be  much  less  where  bare  fallowing  is 
practised  than  where  the  whole  fallow  division  bears  a  crop. 

We  have  now  to  inquire — What  is  the  species  of  grain  by  whose 
acreable  quantity  orprice^  or  hoth^  tlie  fluctuating  portion  of  rent  is 
likely  in  future  to  he  chiefly  reaulated  f 

All  the  grain  and  also  pulse  crops  (which  in  this  case  may  be 
classed  together)  ought  properly  to  enter  into  this  calculation  in 
the  proportion  in  which  they  are  intended  to  be  grown  on  the 
farm  in  question  ;  yet,  as  the  prices  of  all  sorts  of  grain  fluctuate 
pretty  much  in  unison,  fluctuating  rents  are  sometimes  regulated 
by  the  most  valuable  grain  alone,  provided  it  is  the  chief  pro- 
duct of  the  farm,  since  it  is  at  the  sametime  the  product  whose 
price  most  influences  that  of  other  conmiodities,  as  also  the 
rate  of  wages,  &c.  We  do  not  mean  to  recommend  this  prac- 
tice, yet,  in  justification  of  it,  we  may  state  that,  by  the  average 
imperial  prices  of  wheat,  barley,  and  oats,  from  1771  to  1842 
inclusive,  as  given  in  "  M'Culloch's  Commercial  Dictionary^  from 
parliamentary  returns,  we  find  that  the  fluctuation  in  the  relative 
prices  of  these  is  very  small  when  compared  with  the  immense 
fluctuations  in  the  ahsolute  price  of  each.  Within  the  period 
above  mentioned,  the  price  of  wheat  fluctuated  about  364  per 
cent.,  that  of  barley  391  per  cent.,  and  that  of  oats  314  percent. 
The  fluctuations,  on  the  other  hand,  in  the  relative  prices  of 
these  grains  within  the  same  period  scarcely  amounts  to  100  per 
cent.  Comparing  the  price  of  barley  with  that  of  wheat,  we  find 
that  the  former  was  always  more  than  one-third,  and  only  onco 
reached  two-thirds,  of  the  latter.  And  comparing  oats  with  wheat, 
we  find  that  the  former  was  always  more  than  one-fourth,  and 
never  reached  one-half,  the  price  of  the  latter.  The  fluctuations 
in  the  relative  prices  of  these  grains,  though  veiy  considerable, 
being  thus  much  less  important  than  the  absolute  fluctua- 
tions of  each,  the  assumption  of  the  species  chiefly  grown  as  the 

'fipresentative  of  the  whole,  in  annually  regulating  the  rent, 

jught  to  be  a  smaller  source  of  error  than  in  following  the  price 
of  any,  or  all  of  them,  in  past  years,  in  fixing  the  rent  during  a 
long  series  of  future  years.     This  latter  course  is  followed  in 

ixing  a  constant  money-rent.  It  need  not,  therefore,  appear 
I'^jectionable  if,  for  simplicity  and  other  reasons,  one  species  of 

4,pi»x  »v>'^iil(^  ^^  ^n Von  ng  flip  ooio  bn«''*  of  calculatiou  of  a  fluctua* 
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tuig  Teat,  where  such  species  greatly  predommates  as  a  majkeitr 
able  product  of  the  farm.  At  all  events,  it  cannot  be  out  of 
place  to  inquire  here  what  ought  to  be  regarded  as  the  most 
uiq>ortant  grain  product  of  the  country,  whether  with  a  view 
to  its  being  the  sole  or  (on  a  more  accurate  system)  the  chief 
regulator  of  the  fluctuating  portion  of  the  rent  of  good  arable 
land.  Wheat  has  hitherto  held  this  place.  Let  us  therefore 
examine  whether  there  is  any  likelihood  of  a  change  in  this 
respect. 

A  Tenr  common  conclusion  in  the  complaints  of  farmers  of  late 
years  of  a  fall  in  the  value  of  agricultural  produce,  has  been 
the  expression  of  the  opinion  that  they  cannot  a£Pord  to  grow 
wheat  below  a  certain  price,  usually  the  lowest  they  have  experi- 
enced up  to  that  time.  Nor  is  this  merely  a  vague  mode  of 
talking ;  for  such  an  opinion  has  been  maintained  on  oath  by 
many  of  the  most  eminent  agriculturists  of  the  countiy.  Thus, 
before  the  parliamentary  committee  on  agricultural  distress  in 
1836,  when  prices  were  much  the  same  as  they  were  in  the  early 
part  of  this  season,  almost  every  witness  stated  that  a  price  of 
wheat  varying  from  40s.  to  65s.  per  quarter  according  to  locality, 
rent,  skill,  and  other  circumstances,  was  that  below  which  he  con- 
sidered he  could  not  afford  to  cultivate  it ;  and  man^  distinctly 
stated  that,  should  it  fall  below  that  price,  its  cultivation  must  be 
abandoned  for  other  grains.  Now,  though  we  deprecate  any 
measure  tending,  by  great  and  sudden  reduction  in  the  price  of 
grain,  to  throw  part  of  the  land  now  so  ^ployed  into  pasturage, 
and  thus  diminish  the  quantity  of  farinaceous  human  food,  yet  we 
cannot  enter  into  those  views  which  would  deter  us  from  the 
cultivation  of  wheat  only.  We  see  no  reason,  from  the  experience 
on  the  subject  alluded  to,  or  on  any  other  ground,  to  expect  wheat 
to  fall  in  price  without  a  somewhat  proportionate  fall  in  the  prices 
of  other  grains.  Now  supposing  our  three  chief  kinds  of  grain  to 
continue  to  bear  the  same  ratio  in  price  which  they  bore  on  an 
average  during  the  period  above  spoken  of,  the  return  from  the 
cultivation  of  them  on  land  well  suited  for  each  would  be  as 
follows: — 

Wheat  Barley.  Oati. 

636.  per  quarter.  388.  per  qnaiter.-  23s.  per  quarter. 

4    qoarterB  per  acre.  6    qoartera  per  acre.  6    quarters  per  aerew 

2b2a,    per  acre.  lOds.    per  acre.  138s.    per  acre. 

These  prices  may  be  considerably  more  than  can  be  calculated 
on  for  the  future,  but  their  proportion  to  each  other  canuot  be 
greatly  altered  :  wheat  ought  always  to  yield  the  greatest  return. 

But  it  may  be  objected  that  wheat  is  the  most  exhausting 
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crop.  We  answer  that  it  is  at  the  same  time  the  most  restorative 
crop ;  because,  while  the  quantity  of  grain,  the  only  part  not 
returned  to  the  land,  is  less  bulky  from  wheat  than  from  barley 
and  oats,  in  the  proportion  of  four  to  five  and  six,  its  straw  is  more 
bulky  in  nearly  the  same  ratio. 

If  the  argument  against  wheat  be  put  in  another  shape,  and  it 
be  said  that  it  incurs  more  expense  both  in  work  and  manure 
than  any  other  crop,  we  ask  what  does  this  objection  amount  to  ? 
Merely  to  this — That  wheat  (except  after  grass)  must  be  preceded 
by  a  highly-manured  fallow— either  a  bare  fallow,  which  pays 
nothing,  or  turnips,  potatoes,  or  other  drilled  crops,  which  often 
scarcely  pay.  Admitted.  But  are  not  fallowing  and  manuring 
necessary  to  keep  the  land  clean  and  in  proper  condition,  whatever 
sort  of  crop  may  follow — necessary  for  good  grass,  which,  again, 
must  carry  good  stock,  that  the  following  oat-crop  may  also  be 
good — not  to  speak  of  the  direct  benefit  which  the  succeeding 
crops  may  derive  from  the  fallow-applied  manure  still  inert  in  the 
soil?  This  reasoning,  with  some  alteration  of  terms,  applies  as  well 
to  every  course  of  cropping  as  to  the  five  years  course  which  we 
have  had  in  view.  If,  then,  such  a  system  of  cultivation  is 
necessary  for  other  crops  as  well  as  wheat,  it  is  surely  absurd  to 
say  that  the  crop  which  gives  the  greatest  return  for  the  outlay 
is  the  one  which  only  cannot  be  afforded  to  be  grown.  It  would 
be  as  reasonable  for  a  fisherman  who  had  to  keep  up  his  full  esta- 
blishment of  men,  boats,  and  nets,  to  say  that  he  could  not  afibrd 
to  catch  the  most  valuable  sort  of  fish.  Thus  we  believe,  in 
contra-distinction  to  the  often-expressed  opinion  of  the  farmers 
themselves,  that  wheat  will  continue  to  bear  as  high  a  proportion 
in  price  to  other  grains  as  it  bears  at  present,  however  much  the 
cultivation  of  all  may  increase  or  diminish.  In  truth,  we  rather 
expect  to  find  the  proportion  of  wheat  becoming  every  year  greater 
on  account  of  its  being  sown  more  generally  after  turnips,  and 
of  the  extended  tillage  of  the  old  grass-land  of  England,  most  of 
which  is  admirably  adapted  for  wheat. 

On  these  grounds,  then,  we  are  of  opinion  that  wheat  is  likely 
to  continue  to  form  the  chief  basis  for  calculating  the  Huctuatiug 
grain-rents  of  good  arable  farms. 

We  have  now  arrived  at  this  point  of  our  inquiry —  Whether 
ought  the  fluctuating  or  grain  rent  be  regulated  Jy  the  average  price 
alone^  or  hy  the  average  both  of  price  and  acreable  quantity  of 
grain  produced  throughout  the  district  or  county  ? 

We  have  already  anticipated,  so  far,  the  answer  to  this  ques- 
tion, by  stating  that,  in  the  case  of  the  share  of  rent  payable 
from  stock,  if  the  rent  is  to  fluctuate,  it  ought  to  fluctuate  both 
with  the  average  price  and  the  quantity  of  stock,  or  of  stock- 
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fcedmg  crops.  Price  alone,  however,  has  hitherto  been  attended 
to  in  regulating  grain-rents.  This  we  consider  to  be  a  glaring 
defect  in  the  system  now  followed,  as  applied  to  the  present,  and 
more  especially  to  what  we  hope  will  be  the  future  state  of  our 
grain  markets.  We  consider  such  a  system  in  many  instances 
to  be  unfair  to  the  proprietor  and  in  others  to  the  tenant. 
It  is  unfair  to  .the  proprietor  when  the  crop  of  the  county,  and 
therefore,  presumably,  that  of  his  own  property,  exceeds  the 
average  quantity  of  many  years^  crops  in  a  greater  degree  than 
its  price  falls  below  the  average,  and  for  the  tenant,  when  the 
crop  falls  under  an  average  quantity  to  a  greater  degree  than  its 
price  rises  above  the  average.  But,  suppose  the  fluctuations  in 
price  to  be  exactly  the  reverse  of  the  fluctuations  in  quantity,  the 
present  method  is  far  from  being  a  proper  one  for  adjusting  rent ; 
because,  were  the  price  to  fall  in  the  same  proportion  as  the 
acreable  produce  increased,  the  tenant  ought  still  to  have  the 
same  income  from  his  farm,  which  being  obtained  at  a  smaller 
outlay^  he  would  have  a  greater  balance  to  pay  rent  from  a  largo 
cheap  crop  than  from  a  small  dear  one.  Hence  the  present 
system  of  grain-rents  is  particularly  unfavourable  for  the  landlord 
when  the  crop  is  abundant  and  cheap,  and  equally  so  for  the 
tenant  when  scanty  and  dear.  Its  only  proper  and  justifiable 
tendency  seems  to  be,  to  give  the  proprietor  a  share  in  the  benefit 
from  a  rise  in  prices,  when  the  rise  is  not  produced  by  a  deficiency 
of  crop,  and  to  protect  the  tenant  against  the  entire  loss  from  an 
unlooked-for  reduction  of  price  through  an  inundation  of  foreign 
com.  This  latter  casualty  the  tenant  is  guarded  against  by  pro- 
tective duties,  and  will,  we  hope,  continue  to  be  so  till  our  now 
rapidly  improving  agriculture  shall  have  put  him  in  a  state  to 
reouire  protection  no  longer. 

The  extraordinary  fluctuations  in  the  price  of  ^rain  in  this 
country  during  the  continental  war  were  not  caused  entirely,  or 
even  chiefly,  by  corresponding  variations  in  the  quantity  raised. 
The  immense  rise  in  price,  on  some  occasions,  was  caused  partly 
by  bad  harvests,  but  still  more  by  the  fear  of  their  recurrence, 
whilst  foreign  supplies  were  almost  entirely  excluded,  and  by 
speculaters  being  thus  induced  to  diminish  the  supply  for 
immediate  consumption  by  storing  grain.  The  sudden  and  great 
fall  in  price  on  more  recent  occasions  was  caused  by  the 
abundant  home  supplies  being  rendered  still  more  abundant  by  a 
sudden  opening  up  of  foreign  trafiic.  The  prices  of  grain,  under 
both  these  circumstances,  and  similar  circumstances  have  hap- 
pened in  earlier  periods  of  our  history,  varied  much  more  than 
the  quantity  produced.  The  rent  naturally  payable,  therefore, 
often  depended  more  on  the  price  than  on  the  quantity,  so  that 
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the  regulation  of  fluctuating  rents  by  the  average  price  was  the 
natural  means  to  resort  to.  This  system  was  adopted,  and,  no 
doubt,  saved  many  a  farmer  from  ruin,  after  the  conclusion  of  the 
war,  and  where  adopted,  then,  secured  to  landlords  a  fail* 
share  of  the  rise  in  the  markets  occasioned  by  the  war.  Having 
thus  far  supplied  the  necessity  which  called  it  into  existence, 
the  present  system  of  grain-rents  is  gradually  becoming  less 
popular — people  are  beginning  to  think  that  the  most  natural 
state  of  the  relation  between  landlord  and  tenant  is  to  pay  most 
for  tlhe  use  of  land  only  wlwn,  it  produces  the  most  ahundant  crops. 
Another  argument  against  the  present  system  of  fluctuating  rents 
is,  that  the  fiars  prices  are  a  very  imperfect  average  of  the  true 
prices  obtained  for  the  entire  grain  sold  within  the  county.  This 
error  we  shall  allude  to  when  we  come  to  speak  of  the  mode 
of  fixing  the  average  of  the  prices. 

Where  the  principle  of  this  system  of  payment  is  still  adhered 
to,  various  modifications  have  been  introduced  in  its  mode  of 
action.  Sometimes  a  maximum  and  minimum  smn  are  fixed, 
between  which  only  the  regulating  price  shall  fluctuate.  In  other 
cases  the  average  price  of  the  article,  for  several  years,  in  place 
of  that  year  only  for  which  the  rent  is  payable,  is  taken  as  the 
basis  of  calculation.  And  in  some  cases  both  expedients  are 
resorted  to.  They  are  all,  however,  merely  empirical  cures  for 
the  evil,  and  founded  on  no  sound  principle.  We,  therefore, 
come  to  this  conclusion — That  unless  both  the  first  and  second 
foundations  of  rent  above  laid  down,  that  is,  unless  the  county 
average  of  the  acreable  quantity,  as  well  as  that  of  the  price  of  the 
regulating  grain,  be  taken  as  an  element  in  the  calculation  of 
fluctuating  rents,  these  can  never  be  properly  adjusted.  Indeed 
we  conceive  that,  if  one  of  the  fundamental  facts  only  is  to  be  acted 
on,  it  ought  in  future  to  bo  rather  the  acreable  quantity  than 
the  price  of  grain.  We  found  this  opinion  on  the  consideration 
that  there  is  a  tendency  more  and  more  towards  a  free  trade  in 
com,  and  that  the  more  our  markets  are  thrown  open  to  the  com- 
petition of  agriculturists,  from  all  climes  and  counteracting  states 
of  weather,  tne  more  steady  should  be  the  state  of  the  markets  ; 
while  we  cannot  suppose  that  the  quantity  we  ourselves  produce 
will  by  that  competition  be  rendered  more  constant.  We 
would  by  no  moans,  however,  be  imderstood  to  propose  that 
the  quantity  of  produce  should  bo  taken  as  the  sole  regulator 
'^f  fluctuating  rents,  but  merely  to  predict  that  it  will  at  somo 
future  period  become  a  more  important  element  than  price  in 
determining  rent. 

The  adjustment  we  propose  is  the  number  of  bushels  of  ffrain 
^ormm    the  erni"-'''^'i+     'on^o^tible  into  money  by  the  judicial 
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a?erage  price  that  should  bear  a  constant  proportion  to  the 
number  of  bushels  per  aore  of  the  same  sort  of  grain  grown  in 
the  same  year  throughont  the  county. 

Such  an  adjustment  of  rents  would  have  afforded  an  inex- 
prenible  consolation  to  farmers  under  the  sad  prospect  forced 
upon  them  by  the  destructive  rains  in  the  month  of  July  last. 
Then  every  farmer  had  the  prospect  of  his  income  from  tho  crop 
on  the  ground  being  much  reduced  ;  but  tenants  bound  to  pay 
in  rent  the  price  of  fixed  quantities  of  grain  then  felt  the  additional 
grievance  of  having  their  rents  increased  nearly  in  proportion  to 
uie  destruction  of  their  crops.  They,  we  conceive,  would  have 
sufficient  cause  to  deplore  such  a  destruction,  even  were  their 
rents  slightly  diminished  on  account  of  it.  By  the  adjustment 
we  have  proposed,  this  diminution  could  only  be  slight;  for 
the  price  of  grain  must  always  be  increased  by  a  failure  oJP  the 
crops,  thou^  by  importation  from  abroad  the  increase  may  be 
prevented,  being  proportionate  to  the  deficiency  in  the  quantity 
produced.  Thus  landlords  can  have  no  ground  of  complaint,  since 
their  share  of  the  calamity  would  be  small. 

After  a  succession  of  fine  seasons,  such  as  we  have  experienced 
of  late,  we  are  apt  to  forget  or  depreciate  the  influence  of  the 
weather  on  the  crop,  and,  in  the  pnde  of  science,  to  think  that 
we  can  conunand  a  large  and  steadily  increasing  produce  inde- 
pendently of  the  weather.  Such  rains  as  that  under  which  the 
crops  suffered  this  summer  painfully  but  powerfully  remind  us 
of  our  dependance  on  the  elements,  and  the  result  of  last  harvest 
will  shew  the  deficiency  in  produce  bad  weather  can  effect,  even 
in  tho  improved  condition  of  our  agriculture. 

The  want  of  statistical  information  on  the  variation  in  tho 
produce  in  different  seasons  is  much  to  be  regretted.  In  the 
absence  of  exact  intelligence  on  this  subject,  we  may  allude  to 
an  estimate  which  appeared  in  one  of  the  public  print^s  on  11th 
August  last,  of  the  then  prospects  of  the  amount  of  the  wheat  crop 
of  1845  as  compared  with  that  of  1844.  By  this  statement 
crop  1844  was  estimated  at  twenty-four  millions  of  quarters,  or 
six  millions  beyond  an  average,  and  crop  1845  was  then  estimated 
at  fifteen  millions  of  quarters,  or  about  three  millions  below  an 
average  crop.  Now,  as  this  gives  a  difference  of  fully  a-third  over 
the  whole  country,  the  difference  in  particular  districts  must  be 
supposed  to  be  much  greater.  This  deficiency  was  expected,  on 
the  publication  of  the  statement  referred  to,  to  be  caused  by  failure 
in  toe  southern  and  eastern  counties  of  England.*  In  any  case, 
however,  if  there  is  a  difference  of  one-third  betwixt  the  quantity 
produced  over  the  whole  country  in  one  season,  as  compared  with 

*  The  realization  of  the  crop  of  those  counties  fortunately  docs  not  support  the 
expectatiua  hero  referred  to. — Euitor. 
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that  in  another,  we  may  safely  take  the  difference  in  particular 
counties  at  one-half.  Nor  was  the  expected  deficiency  alleged  to 
arise  from  a  diminution  in  the  extent  of  land  under  wheat.  On  the 
contrary,  we  have  reason  to  believe  that  the  present  crop  sup- 
ports the  supposition  advanced  above,  that  the  extent  of  wheat 
culture  is  annually  on  the  increase.  The  deficiency  therefore 
being  an  acreable  deficiency,  that  of  itself  should  be  a  sufficient 
argument  for  the  regulation  of  rents  by  the  acreable  quantity,  as 
well  as  by  the  price  of  grain. 

Without,  however,  resting  the  case  on  a  remarkable  instance 
of  either  deficiency  or  excess  in  crops,  there  are  other  arguments 
in  favour  of  the  system  we  propose,  founded  on  the  relation 
between  landlord  and  tenant  in  particular,  and  on  the  duties 
which  both  owe  to  the  country  in  general. 

The  arrangement  proposed  would  give  the  proprietor  and  ten- 
ant their  just  shares  of  profit  and  loss  from  the  general  improve- 
ment of  agriculture,  without  influencing  the  gain  or  loss  due  to 
the  tenant  for  his  peculiarly  good  or  bad  management. 

When  his  land  is  let  on  a  constant  money-rent,  the  proprietor**8 
only  benefit  from  the  increased  produce  of  the  country,  on  account 
of  general  improvements  in  agriculture,  depends  on  the  frequent 
disproportionate  increase  in  the  value  of  money.  When,  on 
the  other  hand,  it  is  let  on  the  present  mode  of  grain-rent,  an 
increased  produce  by  such  means  is  rather  a  loss  than  a  gain  to 
him,  by  its  reducing  the  price  of  grain  more  than  that  of  other 
commodities,  and  consequently  lowering  his  rental  more  than  it 
raises  the  value  of  money.  We  see  no  reason  why  the  proprietor 
should  not  share  with  his  tenant  in  the  variation  of  the  produc- 
tiveness of  the  soil,  whether  occasioned  by  the  weather  or  by  the 
application  of  science,  as  well  as  in  the  variation  of  prices. 

JBy  this  mode  of  paying  rent,  landlords  would  also  derive  the 
additional  advantage  of  choosing  skilful  tenants,  who,  by  increas- 
ing the  produce  of  their  farms  would  raise  the  average  produce 
of  the  district,  and  consequently  establish  the  means  by  which 
their  rents  would  be  increased. 

An  inestimable  benefit  would  result  to  the  community  from 
the  adoption  of  this  practice,  by  giving  proprietors  a  more 
immediate  pecuniary  interest  in  increasing  the  produce  of  their 
^states  and  of  the  country  around  them,  as  also  by  its  thus  creating 
i  strong  inducement  for  them  to  reside  on  their  estates. 

It  may  be  objected  that,  by  reducing  rent  as  the  average 
produce  diminishes,  there  would  a  premium  on  bad  farming  be 
established.  Such  would  be  the  case  were  the  rent  merely  to  vary 
"'th  the  produce  of  the  farm  for  which  it  is  paid ;  but  when 
1  is  mainly  r^'^'ir'^'^ant '^^^  the  produce*  over  a  large  district,  the 
^wiof^oi    lo^'  »i  1-^  '^l^P  lence  of  a  scanty  crop  of  one 
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&rm  in  reducing  the  average  of  the  district  would  be  so  small, 
and  the  loss  from  it  to  the  farmer  so  great,  that  the  increasing 
prodnctiveness  of  his  farm  would  be  as  much  an  object  to  him 
nnder  this  as  any  other  system  of  payment.  It  would  thus 
present  no  temptation  to  relax  his  energies. 

One  of  the  strongest  arguments  in  favour  of  thi»  particidar 
system  of  fluctuating  rents  is  one  which  we  have  already  brought 
forward  in  support  of  fluctuating  rents  in  general.  It  is  this — 
that  by  proportioning  their  income  to  the  state  of  the  country, 
such  a  mode  of  rents  would  deprive  proprietors  of  the  most  plau- 
sible argument  against  granting  leases,  and  would,  therefore, 
induce  the  practice  with  its  numerous  good  consequences  to  be 
greatly  extended. 

On  these  and  other  grounds,  which  it  is  unnecessary  to  stat^, 
we  conclude  that  fluctuating  rents  ought  to  be  regulated  hy 
the  average  hath  of  price  and  acreable  produce  of  grain  througli^ut 
the  county. 

We  must  now  inquire  how  the  bases  of  such  a  system  are  to 
be  established.  And  first,  How  can  the  annual  average  acre- 
able  produce  of  grain  in  each  county  be  ascertained  ? 

The  difficulty  of  determining  this  statistical  fact  is  the  only 
considerable  obstacle  to  the  reduction  of  this  theory  of  grain-rents 
to  practice  ;  yet,  though  we  cannot  suggest  any  perfectly  unob- 
jectionable means  for  effecting  the  object,  we  are  confident  that, 
were  the  country  generally  as  much  convinced  as  we  are  of  the 
many  important  uses  (besides  the  regulation  of  rent)  to  which 
this  information  might  be  applied,  means  would  soon  be  used 
for  obtaining  it.  Sufficiently  accurate  data  might  perhaps  bo 
obtained  by  examining,  on  oath,  a  number  of  farmers  from  every 
parish  in  each  county,  on  the  average  number  of  bushels  of  grain 
per  acre  grown  on  their  farms  in  the  previous  season,  in  the 
same  way  as  they  are  examined  on  the  prices  for  which  their  grain 
is  sold.  Farmers  would  have  no  more  difficulty  in  keeping  an 
account  of  the  quantity  than  of  the  price,  and  there  would  be  as 
good  a  check  on  their  statements  of  the  quantity  obtained  as  of 
the  price  for  which  it  was  sold.  The  maintenance  and  raising  of 
their  characters  as  agriculturists  would,  without  any  other  check, 
be  sufficient  to  prevent  farmers  from  understating  the  acreable 
amount  of  their  crops.  It  might,  indeed,  be  necessary  to  have 
inspectors,  moreover,  for  the  different  districts,  to  see  that  the 
extent  of  land  under  each  kind  of  crop  and  the  yield  from 
land  were  correctly  reported.  We  might  enter  more  into  detail 
as  to  the  means  of  working  out  this  inquiry,  and  suggest  other 
methods  of  investigation  which  have  occurred  to  us,  but  such 
details  are  unnecessary  on  this  first  mooting  of  the  subject. 
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We  must,  however,  notice  an  objection  which  will  very  readily 
be  urged  against  any  such  inquiry.  It  will  be  considered  at  first 
as  of  too  inquisitorial  a  nature^  and  the  disclosure  of  the  rate  of 
produce  on  individual  farms  will  be  said  to  be  taken  advantage 
of  by  landlords  in  reletting  them,  to  the  prejudice  of  the  tenants 
in  possession.  Such  a  disclosure  might  be  avoided  before  the 
public.  At  any  rate,  each  witness  would  only  be  called  on  to 
disclose,  at  long  intervals,  the  return  from  his  farm,  perhaps  not 
more  than  twice  or  thrice  during  his  lease.  But  even  if  a  more 
ample  disclosure  were  required,  tenants  would  have  much  less 
ground  of  complaint  against  this  than  against  the  disclosure  of 
their  whole  means  and  substance  for  the  poorVrate  assessment,  or 
that  exacted  of  every  class  but  themselves  in  respect  of  the  income- 
tax  act,  and  of  which  they  complain  of  not  bemg  allowed  to  do 
in  the  same  way  as  others. 

We  come  to  inquire  in  the  last  place,  H(yw  ought  the  awrtige 
of  the  price  of  grain  in  counties  to  he  determined  ? 

The  county  average  (or  fiars)  prices  of  grain,  as  at  present 
fixed  in  Scotland,  give  only  a  rude  approximation  to  the  real 
average  of  the  entire  sales  in  the  county  during  the  season.  This 
arises  from  the  fact  that  about  one-half  of  the  grain  remains  un- 
sold at  the  date  (February  or  March)  when  these  averages  are 
taken.  Should  any  unforeseen  change  take  place  thereafter  in  the 
prospects  of  the  next  crop,  (just  as  has  happened  this  season,)  it 
IS  evident  that  the  price  of  tho  grain  sold  thereafter  may  be  very 
difierent  from  that  sold  previously.  Even  on  that  ground  alone, 
the  present  time  of  taking  the  average  is  not  the  correct  one. 
But,  further,  it  often  happens  that  farmers  sell  their  lightest 
and  least  valuable  grain  in  the  beginning  of  the  season.  Indeed 
we  find,  even  in  districts  where  rents  are  not  regulated  by  the 
value  of  grain,  and  where,  consequently,  no  desire  can  exist  to 
depreciate  it,  that  the  grain  thrashed  m  the  spring  and  summer 
months  is  usually  of  better  quality  (apart  from  its  improved  con- 
dition by  being  kept)  than  that  thrashed  earher.  This  is  often 
the  case  when  there  is  an  intention  of  storing,  as  it  is  only  wheat 
of  good  quality  that  is  ever  kept  to  another  season.  And  it  is 
notorious  that  there  is  usually  a  very  considerable  rise  in  the 
price  of  wheat  as  the  season  advances,  and  after  the  fiars  ar» 
struck.  The  farmer,  however,  argues  that  he  often  loses  much 
more  in  the  bulk  of  his  grain  than  he  gains  in  price  by  keeping 
it  in  the  stack  after  the  date  at  which  the  fiars  are  struck. 
This  is,  no  doubt,  true,  but  such  loss  is  in  a  great  measure  the 
f«^rmer'*s  own  fault,  as  the  grain  ought  to  be  thrashed  out  before 
«.  ?rcat  destruction  has  taken  place  in  the  stack,  and  kept  in  tho 
^^itx\f\r\  \{r\r\i  «oJr^    g.n^  vherc it  is  ucccssary,  for  the  sake  of  im- 
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proving  its  condition,  to  keep  it  in  straw  until  a  late  period,  the 
stacks  ought  to  be  protected  against  vermin  by  beinff  pkkced  on  sta- 
tkds  or  otherwise.  Be  this,  however,  as  it  may, it  is  the  real  average 
of  the  entire  sales  of  the  particular  crop  which  is  professedly 
fixed  by  the  fiars,  and  by  which,  besides  rents,  ministers'  stipends, 
for  fixing  which  the  inquiry  was  originally  instituted,  are  intended 
to  be  regolated.  Still,  though  these  payments  ought  to  be 
regarded  as  improperly  fixed  at  present,  and  a  more  correct  result 
BTOuld  be  obtained  by  taking  the  average  prices  of  a  crop  at  a 
season  when  it  should  be  all  sold,  there  would  be  roomfor  complaint 
were  the  true  average  taken  to  regulate  existing  agreements 
entered  into  on  the  faith  of  the  present  imperfect  system  being 
continued.  It  would,  therefore,  be  desirable,  in  making  such  a 
change,  that  during  the  first  twenty-five  years,  or  such  time  as 
most  of  the  current  leases  might  be  expected  to  endure,  two 
averages  should  be  taken,  one  in  the  spring,  as  at  present,  of  the 
sales  up  to  that  period,  and  another  in  the  autumn  or  winter 
following  of  the  remainder  of  the  sales,  which,  combined  with 
the  former,  would  give  the  complete  average.  Or  the  evidence 
on  both  periods  of  sales  might  be  taken  at  the  same  time  and 
kept  separate.  Bents  of  current  leases  could  thus  be  regulated 
by  the  partial  average  as  at  present,  and  those  of  future  agree- 
ments by  the  complete  average. 

We  may  here  remark  that  we  have  heard  it  suggested  that  some 
more  natural  and  rational  division  ought  to  be  made  of  the  land 
of  the  country,  for  ascertaining  averages  both  of  produce  and 
price,  than  what  presently  exists  in  the  division  of  counties. 
These  divisions  ought  each,  perhaps,  to  be  subdivided  into  three 
agricultural  districts,  according  to  altitude  or  otherwise.  Such, 
no  doubt,  would  be  a  great  step  in  agricultural  statistics,  could  it 
be  accomplished.  Both  the  quantity  and  value  of  produce  in  this 
eountry,  however,  are  so  little  regulated  in  regard  to  the  locality 
of  the  land,  as  respects  its  latitude,  or  altitude  above  the  sea, 
depending  much  more  on  the  nature  of  the  soil,  its  distance 
from  extraneous  manures,  good  markets,  &o.,  that  no  general 
rule  could  be  established,  we  fear,  which  would  lay  down  such 
divisions  in  a  satisfactory  manner.  At  present,  a  first,  second, 
and,  in  some  cases,  a  third  rate  of  fiars  price  of  grain  is  fixed  for 
most  counties  in  Scotland,  without,  however,  any  distinction  being 
made  of  the  land  on  which  such  grain  is  grown.  This  does  not 
appear  to  us  to  be  founded  on  any  sound  principle ;  for  it  seems  a 
contradiction  in  terms  to  speak  of  two  or  three  different  averages 
of  the  same  thing,  viz.,  an  undivided  collection  of  sales  of  grain. 
However  many  rates  of  price  may  be  fixed,  they  cannot  meet  the 
case  of  each  individual  farm,  and  it  seems  quite  as  easy,  indeed 
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easier,  for  the  proprietor  or  offerer  for  a  farm  to  calculate  the 
superiority  or  inferiority  of  the  crops  of  a  farm,  relatively  to  a 
general  average  of  what  is  quite  definite,  though  extensive,  (viz., 
the  price  of  the  entire  grain  of  each  county,)  as  in  relation  to  an 
average  over  a  limited  range,  the  limits  of  which  are  in  no  way 
defined.  It  being  impossible  tx)  divide  the  land  in  the  way  we 
have  spoken  of,  the  limits  of  the  different  qualities  of  grain 
referred  to  could  only  be  defined  by  fixing  the  range  of  weights 
per  bushel  of  each  lot,  whether  of  first,  second,  or  third  quality  ; 
yet,  though  the  weight  per  bushel  is  the  only  general  test  of  the 
value  of  grain  that  can  be  appUed,  it  is  by  no  means  a  perfect 
criterion  of  its  quality,  so  that  we  are  of  opinion  that  only  one 
average  of  the  prices  obtained  for  the  total  quantity  of  each  of  the 
different  kinds  of  grain  sold  can  be  determined  on  a  just  prin- 
ciple. 

We  shall  now  sum  up  this  inquiry  by  recapitulating  the  leading 
conclusions  at  which  we  have  arrived  in  its  course. 

After  narrating  the  foundations  of  rent  in  all  the  acceptations 
of  the  term,  whether  of  natural  or  covenanted,  constant  or 
fluctuating,  we  inquired  whether  a  constant  or  fluctuating  rent 
were  preferable,  and  concluded  in  favour  of  the  latter.  We  then 
shewed  that,  though  the  whole  rent  ought,  on  strict  principle,  to 
fluctuate,  we  must  in  the  present  state  of  things  allow  that  part 
of  it  dependant  on  stock  to  be  fixed  by  a  constant  sum.  We 
next  remarked  that  the  proportion  between  stock-rent  and  grain- 
rent  is  naturally  regulated  by  the  rotation  of  cropping,  and 
pointed  out  how  the  fixing  of  a  proper  constant  sum  for  a  stock- 
rent  ought  to  be  determined.  After  this  we  considered  what  kind 
of  grain  was  likely  in  future  to  be  the  chief  regulator  of  fluctuating 
grain-rents,  and  concluded  that  wheat,  as  hitherto,  was  likely  to 
hold  the  pre-eminence.  Our  next  conclusion,  and  the  most 
important  in  the  whole  inquiry,  was,  that  the  average  acreable 
produce,  as  well  as  the  average  price  of  the  regulating  grains  in 
each  county,  ought  to  enter  into  the  calculation  of  grain-rents. 
We  then  suggested  the  means  of  estimating  this  acreable  produce, 
and  pointed  out  what  we  conceive  to  be  a  great  imperfection  in 
the  present  method  of  determining  the  fiars  or  average  prices  of 
grain  in  the  counties  of  Scotland,  owing  to  the  period  at 
which  these  averages  are  taken  ;  and  we  proposed  a  way  of  mo- 
difying this  imperfection  without  injury  to  existing  interests, 
ind,  nnally,  we  alluded  and  objected  to  the  present  practice  of 
fixing  two  or  three  different  average  prices  of  grain,  more  espe- 
cially without  dividing  the  grain  sold  into  two  or  three  corre- 
•(ic^ding  \oU  ^^  'l<^f^rmin''»*f    "Aig>>*«  T%<»r  bushel. 
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Germany. — After  leaving  Belgium,  and  taking  a  hurried  view 
af  the  magnificent  scenery  of  the  Bhine,  I  directed  my  steps  to 
the  north  of  Germany  ;  and  as  most  of  the  country  I  passed 
through  was  a  mere  barren  sandy  waste,  possessing  little  attrac- 
tion in  its  scenery  to  a  tourist,  and  much  less  inviting  in  its 
agriculture  to  a  farmer,  I  was  not  so  particular  in  my  inquiries 
as  in  Belgium,  and,  therefore,  have  little  of  importance  to  mention 
on  tliat  subject.  There  are,  however,  certain  oases  in  this  extensive 
waste  which  mark  themselves  not  only  by  the  luxuriance  of  the 
crops,  but  by  the  cheerfulness  of  the  scenery  and  the  numerous 
smiling  villages.  Among  these  the  principal  are  parts  of  the 
dutchy  of  the  Lower  Rhine,  the  Saale  and  Helme  valleys,  a  por- 
tion of  Mecklenburg,  and  the  delta  of  the  Vistula.  The  culture 
practised  in  these  districts  varies  with  the  locality  and  the 
demands  of  the  place.  The  soil  in  the  valley  of  the  Saale  is  of 
fine  quality,  and  well  adapted  to  the  growth  of  barley,  great 
quantities  of  which  are  raised,  and  the  grain  is  unequalled  in 
quality.  A  plant  which  is  extensively  cultivated  here,  also,  is 
the  beet,  for  the  sugar  manufactories  established  in  Magdeburg. 
Great  care  is  bestowed  on  the  cultivation  of  this  crop — in  weeding 
and  hoeing  it ; — ^and  a  considerable  portion  of  the  rural  popula- 
tion depend  for  their  livelihood  on  the  employment  they  get  in 
the  cultivation  of  the  beet.  The  valley  of  the  Helme  is  watered 
by  a  stream  of  that  name,  and  is  passed  through  in  going  from 
Cassel  to  Halle.  This  road  is  one  of  the  most  picturesque  in  the 
north  of  Germany  ;  and  a  person  coming  from  the  sandy  flat 
about  Berlin  cannot  fail  to  enjoy  the  scenery,  which  assumes  a 
new  feature  at  every  turn  of  the  winding  hilly  road.  In  the  fine 
parts  of  Mecklenburg  wheat  is  grown  in  considerable  quantities 
for  exportation  to  Britain.  The  most  of  the  wheat  grown  here 
is  shipped  from  Stettin.  It  is  rich  in  minerals.  Silver  to  the 
amount  of  nearly  L.4,000  is  yearly  obtained  here,  while  iron  and 
copper  are  also  found.  Brown  coal  is  worked  and  burnt  in  all 
this  neighbourhood  for  fuel.  It  is  formed,  by  means  of  water, 
into  shapes,  in  which  state  it  is  burnt.  But  it  is  the  soil  which 
demands  our  attention.  It  is  of  the  finest  quality,  and  so  rich 
as  to  entitle  the  valley  to  the  name  of  the  Golden  Valley.  It  pi-o- 
duccs  very  heavy  crops  of  wheat,  rye,  grass,  and  oats,  which  are 
the  principal  plants  cultivated.  The  poppy  is  one  of  the  second- 
ary class  of  farm  produce  here.  The  rotation  followed  here  is, 
fallow,  wheat  or  rye,  grass,  oats ;  and  the  strength  of  horses  kept 
on  the  farm  corresponds  with  that  of  farms  managed  in  the  samo 
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way  in  this  country.  The  farms  are  small  and  the  fields  unin- 
closed.  But  by  far  the  most  fertile  part  of  the  north  of  Germany 
is  the  delta  of  the  Vistula,  which  extends  for  a  considerable  dis- 
tance from  the  banks  of  the  river.  It  is,  however,  inconsiderable 
when  compared  with  the  extensive  wastes  which  skirt  it.  It 
consists  entirely  of  alluvial  deposit  derived  from  the  overflowings 
and  former  courses  of  the  river.  The  soil  is  a  stiff  retentive  clay, 
and  would  be  much  benefited  by  the  introduction  of  a  ^ood 
system  of  surface  drainage.  The  farms  are  small,  and  are  either 
occupied  by  proprietors,  or,  as  is  more  frequently  the  case,  let  to 
tenants,  who  club  together  in  villages,  which  are  composed  often 
of  nothing  but  their  houses  and  offices.  The  great  luxuriance  of 
the  crops  raised,  with  no  display  of  skill,  is  a  sufficient  test  of 
the  fertility  of  this  district.  But  these  rich  spots  form  but  an 
inconsiderable  portion  of  the  north  of  Germany,  a  very  few  par- 
ticulars of  the  agriculture  of  which  I  will  now  mention. 

Agriculture  is  improving  rapidly  in  some  districts  of  this  part 
of  Germany,  particularly  in  the  neighbourhood  of  those  towns 
which  have  much  trade  with  England  in  corn,  and  the  conse- 
quence is  that  land  is  now  rising  in  value.  I  know  of  instances 
where,  within  the  last  twenty  years,  the  value  of  land  has  been 
increased  to  more  than  double.  But  there  is  still  great  room  for 
improvement.  The  land  is  farmed,  for  the  most  part,  by  pro- 
prietors whose  properties  vary  from  three  to  thousands  of  acres, 
according  to  the  districts  in  wliich  they  are  situated.  In  some 
localities  the  farms  are  all  small,  in  which  case  the  farm  buildings 
are  all  collected  in  villages.  Sometimes  as  many  as  seven  or 
eight  compose  a  village.  Farms  of  this  description  are  to  be 
found  near  the  towns,  which  they  supply  with  milk.  The  farm- 
house and  offices  are  generally  connected  and  under  the  same  roof. 
This  building  is  oblong,  with  roofs  at  the  gables  as  well  as  at 
the  sides.  One  end  is  devoted  to  the  dwelling-house,  before 
which  is  a  patch  of  ground  very  neatly  laid  out  as  a  kitchen  and 
flower  garden.  The  kitchen  fire  is  often  on  the  outside  of  the 
wall,  which  divides  the  farmer"'s  rooms  from  the  rest  of  the  build- 
ing, which  is  tenanted  by  the  cows  on  the  one  side,  the  horses 
on  the  other,  and  the  carts  and  implements  are  placed  between 
them ;  while  at  the  end  are  large  folding  doors,  which  close 
m  all  the  farmer's  movable  property.  But  the  generaUty  of  the 
''arms  are  large,  and  possessed  and  farmed  by  a  most  respectable 
*».las8  of  men,  many  of  whom  are  men  of  education ;  and  they  are 
4.11  distinguished  for  their  great  kindness  and  hospitality.  The 
aouse  on  such  farms  is  quite  separate  from  the  offices,  and  is  sur- 
'ounded  generally  by  an  extensive  garden.  The  offices  are  in 
/he  form  ^^  a  square,  inclosing  an  area  in  the  middle  for  the 
^'»pnn>nlr+        »f  ^i-o  ir  Tnn-'i      ^  lO'^'^Hsist  of  by rc,  stable,  shccp- 
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shed,  corn-shed — ^for  all  the  com  is  kept  in  houses  instead  of 
stacks — and  servants^  houses.  The  buildings  are  often  erected 
according  to  the  most  approved  principles  for  convenience  and 
comfort  to  the  animals.  Having  mentioned  a  sheep-shed,  I  think 
it  necessary  to  explain  its  use,  as  there  are  no  similar  erections 
in  Scotland.  The  sheep  are  always  kept  in  in  winter,  when  they 
get  potatoes  and  hay,  and  the  greater  part  of  summer,  when  they 
get  clover.  Some  of  these  ^eds  are  very  large,  capable  of 
containing  1500  sheep.  There  is  a  walk  made  along  the  side 
of  one  of  the  walls,  and  the  area  between  it  and  the  other 
wall  is  divided  into  compartments,  by  means  of  railings,  designed 
to  hold  a  certain  number  of  sheep ;  each  of  these  divisions  is  fur- 
nished with  a  rack  for  the  hay  and  clover,  and  troughs  for  ground 
food ;  and  a  small  gate  leads  from  the  side  walk  to  each  division, 
so  that  the  keeper  can  supply  the  different  lots  with  food,  and 
inspect  them  without  much  trouble  or  disturbance  to  the  whole 
flock. 

The  principal  grain  cultivated  in  the  north  of  Germany  is  rye, 
of  which  there  is  said  to  be  eight  times  more  grown  than  of  wheat, 
for  which  the  soil,  being  in  many  places  bare  sand,  is  not  at  all 
adapted.  The  black  rye  bread  is  the  principal  food  used  by  all 
the  poorer  classes,  and  in  Westphalia  it  is  to  be  found  on  the 
tables  of  rich  and  poor,  and  there  goes  under  the  name  of  yum- 
pemiekely  which  was  given  to  it  by  the  French,  on  their  march 
to  Russia.  Potatoes  are  now  largely  cultivated,  and  flax  and 
buck-wheat  form  in  some  cases  a  part  of  their  produce.  The 
triennial  rotation  is  still  prevalent  all  over  Germany,  which  shews 
at  once  the  backward  state  of  agriculture.  Fallow,  or  potatoes, 
or  flax,  is  the  first  year  of  the  rotation,  (turnips  are  never  raised 
but  in  gardens,)  then  wheat  or  rye,  and  lastly  rye  or  oats.  The 
oats  grown  are  in  general  very  bad  in  quality.  This  is  the  pre- 
vailing system ;  but  we  shall  immediately  advert  to  a  course 
adopted  whereagriculturehasundergoneevery  improvement,  which 
is  producing  rapid  changes  on  the  face  of  the  country ;  for  where, 
in  Pomerania,  the  most  barren  spot  in  Europe,  the  road  from 
Stettin  to  Danzig  lay  through  a  heathy  waste  a  few  years  ago, 
it  is  now,  retaining  its  former  line,  skirted  by  healthy  crops  of 
Tye,  potatoes,  and  some  fresh  fields  of  grass. 

The  following  sketch  of  the  management  of  a  farm  ten  miles 
from  Danzig  wQl  give  one  some  idea  of  the  system  carried  on 
among  the  most  intelligent  farmers  there.  This  property  consists 
of  1400  imperial  acres,  which  is  all  arable  but  a  very  small  part. 
To  work  it  36  horses  and  60  oxen  are  kept  throughout  the 
year,  4  horses  or  4  oxen  being  used  for  one  plough.  The  horses 
are  smaU,  and  in  general  not  in  first-rate  condition.     For  this 
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property,  including  land,  houses,  animals,  and  implements,  the 
gentleman  paid  .£^8,400,  which  may  be  cosidered  as  a  fair  estimate 
of  the  value  of  land  and  agricultural  property  in  that  district.  H  is 
rotation  is — Ist,  fallow,  2d,  wheat  or  rye,  3d,  grass  for  two  years, 
5  th,  fallow,  potatoes  or  pease,  6th,  wheat  or  rye,  7  th,  oats.  Rye  is  the 
principal  produce,  but  he  also  grows  a  considerable  quantity  of 
wheat.  The  potatoes  are  grown  expressly  for  his  family,  servants, 
and  as  winter  food  for  his  animals.  He  only  kept  as  many  cows 
as  were  necessary  to  supply  his  own  family  and  the  hinds  with 
milk.  One  man  is  kept  for  each  team  of  horses  or  oxen,  which  is 
driven  when  in  the  plough  by  a  boy.  The  ploughmen  receive  6d. 
a-day,  out  of  which  they  must  clothe  and  food  themselves,  a  bouse 
being  provided  for  them.  The  women  get  3 id.  a-day,  and  girls 
2id.,  out  of  which  they  must  provide  themselves  with  the  neces- 
saries of  Hfe.  These  are  the  highest  wages  given  to  farm-labourers 
in  that  locality,  and,  no  doubt,  will  startle  one  who  has  never  con- 
sidered the  question  before.  The  first  question  that  will  be  asked 
is.  How  can  they  live  on  such  a  pittance  I  which  is  best  answered 
by  mentioning  their  dietar}\  In  the  morning  the  labourer  gets 
rye-bread  and  milk  ;  in  the  forenoon,  potatoes  with  such  kitchen 
to  them  as  they  are  enabled  to  obtain  from  one  pig  they  sometimes 
fatten  during  the  year  ;  in  the  evening,  either  bread  and  milk  or 
simply  rye-meal  brose.  The  German  labourers  are  very  slow  at 
work,  and  do  much  less  than  is  commonly  expected  from  the  same 
class  in  Scotland. 

With  such  low  wages,  and  with  such  a  low  value  of  land,  it  will 
be  readily  seen  that  they  are  enabled  to  sell  their  produce  for 
very  little,  and  at  no  loss.  The  gentleman  to  whom  the  property 
above  described  belongs,  was  selling  his  wheat  when  I  saw  bim  at 
3l8.  a  (juarter  ;  and  1  understand  that  the  farmers  can  afford  to 
sell  their  wheat  and  carry  it  to  the  ships  for  30s.,  without  a  loss, 
while  they  consider  themselves  amply  remunerated  for  every 
expense  attendant  on  the  raising  of  a  crop  of  wheat  at  35s.  a 
quarter.  The  merchants  in  Danzig  generally  allow  6s.  6d.  a 
quarter,  as  a  fair  average  for  freight,  insurance,  and  other  inci- 
dental expenses  from  that  port  to  England.  Therefore  wheat 
grown  in  the  north  of  Germany  can  be  sold  in  an  English  market 
at  41s.  6d.  the  quarter,  with  a  sufficient  profit  to  the  German 
cultivator. 

I  will  mention  here  a  visit  I  paid  to  a  potato  distillery  near 
Uanzig,  where  potato  whisky,  or,  as  it  is  called  in  this  part  of 
Gennany,  brandtwein,  that  is,  brandy,  is  made.  The  distiller 
)osscsses  a  farm  also  of  600  acres,  of  which  300  acres  are  always 
n  potatooR  *»nd  the  '  ^^i^r  half  in  rye.  He  dungs  the  land  at 
^^rr.r^    r»ro^     .p  -.^fo**    .      Ho  lin.    40  hoTscs,  bcsidcs  oxen,  em- 
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ployed  on  his  farm,  and  120  cattle  tied  up  to  fatten.  The  num- 
ber he  will  fatten  depends  on  the  condition  in  which  he  ties  them 
up.  He  shewed  us  one,  nothing  but  skin  and  bone,  which  would 
take  six  months  to  fatten.  The  whole  of  the  animals,  horses, 
cows,  sheep,  pigs,  were  fed  on  the  refuse  from  the  distillery  as 
part  of  their  food,  and  the  fattening  animals  got  nothing  else. 
His  method  of  making  manure  is  deserving  of  attention.  He 
first  puts  down  the  rouffh  dung,  on  this  a  layer  of  good  earth, 
and  then  a  layer  of  marl,  and  the  whole  is  steeped  in  the  urine 
from  the  stables  and  byres.  Immense  quantities  of  manure  are 
thus  made.  The  potatoes  are  never  hand-hoed,  but  are  planted 
so  far  apart  as  to  admit  of  a  plough  passing  between  them  longi- 
tudinally and  transversely.  Wages  are  low  here.  Men  get  their 
meat  and  from  £4:  to  £5  in  money  in  the  year.  The  whole  of 
the  potatoes  grown  on  his  farm  are  employed  in  the  distillery. 
They  are  first  boiled  and  then  crushed,  and  malt  added.  It  is 
put  out  after  this  upon  a  level,  and  mixed  with  ice  to  cool  it 
more  rapidly,  and  the  mixture  sinks  down  to  a  cellar,  where  it 
ferments,  after  which  the  operation  of  distillation  is  performed. 
150  bushels  of  potatoes  are  used  daily,  and  180  gallons  of 
whisky  made  at  this  season,  but  in  winter  considerably  more. 
He  obtains  10,000  quarts  of  refuse  from  this  distillery  daily, 
and  each  feeding  cow  gets  from  100  to  120  quarts.  The 
produce  of  10,000  quarts  must  be  meant  for  the  present  season, 
as  he  could  not  feed  so  many  animals  as  he  mentioned  if  10,000 
were  the  yearly  average.  The  whisky  sells  for  about  3d.  a 
bottle. 

Holland. — Having  completed  ray  tour  in  Germany,  I  sailed 
down  the  Rhine  from  Dusseldorf,  and  set  foot  first  on  Dutch 
land  at  Amheim.  Holland  as  a  nation  is  quite  unique,  and  ought 
to  be  visited  by  every  Scotchman  who  wishes  to  see  a  country  in 
every  respect  the  reverse  of  his  own.  When  viewed  from  the 
sea,  the  coast  of  Holland  is  marked  by  a  dark  unwaved  line  in 
the  horizon,  and  the  villages,  seen  to  their  very  foundations,  rise 
in  bold  relief  on  the  clear  blue  sky.  The  tourists  who  annually 
traverse  countries  and  continents  are  induced  to  visit  most 
places,  either  from  their  possessing  natural  beauties  and  attrac- 
tions, from  their  fame  in  liistory,  or  from  containing  within  them 
objects  hallowed  by  antiquity,  celebrated  works  of  art,  or  abun- 
dant sources  of  amusement  and  pleasure ;  but  Holland,  besides 
holdin<r  out  all  these  inducements  to  a  traveller,  (excepting  what 
is  natural,  of  which  there  is  no  true  exemplification  to  be  found 
b  it ;  for  even  what  was  originally  natural  has  been  made  to 
assume  an  artificial  appearance,)  possesses  much  that  is  far  more 
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attractive  to  him,  as  he  can  nowhere  meet  with  the  same  or 
similar  objects  of  attraction.  It  invites  the  mere  novelty-seeker ; 
for  there  he  will  find  the  most  of  the  land  in  the  kingdom 
reclaimed  from  water ;  he  will  be  placed  in  the  awkward  position 
of  knowing  that  he  is  there  entirely  at  the  mercy  of  the  waves, 
which  rage  without  the  barriers  thrown  up  to  oppose  their  pro- 

fress,  and  make  the  most  vigorous  efforts  to  regain  their  former 
ominion.  He  will  see  everything  different  from  what  he  is 
accustomed  to  find  anywhere  else — Chouses  in  the  busiest  and  most 
smoky  towns  as  clean  as  if  the  painter^s  brush  had  just  been 
removed  from  them  for  the  first  time ;  streets  unspotted  by  mud ; 
trees  painted  in  the  gaudiest  colours,  and  clipped  into  the  most 
fantastic  forms ;  every  town,  every  province  intersected  by  canals, 
many  of  which  are  below  the  level  of  the  sea,  with  which  they 
are  in  connexion ;  and  a  people  delighting  to  spend  their  pleasure 
moments  over  stagnant  and  fermenting  ditches,  from  which  rise 
the  most  noxious  vapours  and  the  most  offensive  effluvia.  It 
invites  the  philosopher;  for  there  he  can  see  his  laboratory 
experiments  in  hydraulics  brought  to  a  practical  and  useful  end, 
and  carried  on  on  the  grandest  scale  ever  projected  by  man ;  he 
can  see  also  the  existence  of  a  kingdom  dependant  constantly  on  the 
minute  calculations  of  men  of  science.  It  invites  the  historian ; 
for  there  he  will  tread  on  many  a  spot  hallowed  by  individual 
acts  of  self-devotion  to  the  cause  of  patriotism.  He  will  be 
reminded  in  many  a  city  of  former  displays  of  unrivalled  national 
valour,  and  of  the  most  dreadful  sacrifices  made  in  defence  of 
liberty  and  country,  preferring  death,  and  even  the  destruction 
of  their  country,  tor  the  yoke  of  an  invader.  It  invites  the  artist, 
to  judge,  criticise,  and  admire  the  works  of  its  children,  many  of 
whom  are  excelled  by  none  in  the  world.  It  invites  the  agricul- 
turist, and  with  pride  bids  him  walk  over  its  once  submerged 
fields,  now  covered  with  the  richest  luxuriance,  visit  its  once 
moving  sand-hills,  which  it  has  fixed  in  their  present  position,  and 
turned  to  profitable  account  by  an  attentive  observance  of  the 
laws  of  nature  ;  examine  its  system  of  draining,  in  which  it  has 
rendered  one  element  subservient  to  its  will  in  overcoming  another 
ind  more  dangerous ;  bids  him  enter  its  dairies,  and  follow  the 
jxample  there  shewn  him  of  cleanliness  and  comfort  to  the  ani- 
nals  under  his  care. 

The  first  place  in  Holland  I  went  to  visit  connected  with 
agriculture  was  the  agricultural  colonies  at  Fredericksoord  and 
jYillemsoord.  They  were  established  when,  after  two  years  of 
5;reat  scarcity,  a  large  proportion  of  the  population  were  reduced 
o  absolute  destitution,  and  depended  entirely  for  their  subsist- 
^p/^o  nn  thf   *\ynr^i^t^f  v  f>->5j   rrxor*  ^ortuuate  countrymen.     So 
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prevalent  did  the  practice  of  begging  become,  that  it  was  found 
necessary  to  do  something  to  reheve  those  unfortunate  men  who 
were  willing  but  unable  to  get  work.  A  society  was,  therefore, 
formed  by  a  few  benevolent  individuals,  the  object  of  which  was 
to  give  employment  to  men  in  this  deplorable  condition.  In 
carrying  out  their  purpose,  they  conferred  not  only  an  imme- 
diate and  lasting  benefit  on  the  individuals  in  question,  but 
effected  great  national  advantages,  first  by  stemming  the  spread 
of  vice,  which  would  have  been  the  natural  consequence  of  such 
destitution,  and,  in  the  second  place,  by  increasing  the  national 
resources  in  converting  to  arable  land  a  waste  on  which  even  a 
sprig  of  heather  was  scarcely  to  be  met  with.  Such  was  the 
origin  of  these  colonies  twenty-four  years  ago.  And  no  one  can 
travel  the  road  along  which  they  are  situated  without  noticing 
the  great  change  that  has  been  efiected  on  the  face  of  the  country  * 
by  their  establishment;  and  the  change  is  doubly  observed 
when  we  pass  from  the  unimproved  waste  to  the  neat  cottages 
which  line  the  road.  From  a  wild  barren  country  we  enter  at 
once  a  little  oasis  which  bears  every  mark  of  prosperity ;  neat 
cottages,  betraying  the  Dutchman's  taste  in  their  clean  appear- 
ance, crops  as  luxuriant  as  if  nurtured  by  a  better  soil,  and 
gardens  stocked  with  useful  vegetables  and  adorned  with  a 
variety  of  flowers.  Each  house  is  placed  at  the  road  side,  in 
the  middle  of  the  plat  belonging  to  it,  and  directly  opposite  to 
another  on  the  other  side  of  the  road.  The  buildings  are  all  in 
one,  the  part  allotted  to  the  cow  and  pig  being  built  of  wood 
and  the  cottage  of  brick.  In  the  cottage  are  two  rooms,  one  of 
them  is  large,  and  answers  the  purpose  of  kitchen,  dining-room, 
and  bed-room  for  some  of  the  family,  the  other  is  small,  and  con- 
tains only  a  bed  at  one  end,  and  at  the  other  a  closet,  which 
answers  the  purpose  of  a  milk-house.  Great  attention  is  paid 
to  the  dung,  which  is  put  up  into  neat  heaps  at  the  back  of  the 
house,  consisting  of  alternate  layers  of  turf  and  manure  from  the 
byre,  and  watered  every  now  and  then  by  the  liquids  previously 
collected  from  all  the  houses,  in  a  cask  sunk  in  the  ground.  In 
Willemsoord,  which  is  the  smaller  of  the  two  colonies,  there 
are  1 76  such  houses,  all  tenanted  by  paupers  but  six,  whose 
occupiers  pay  rent  for  their  farms.  The  quantity  of  land  attached 
to  each  house  is  about  seven  acres  imperial.  The  colonists  are 
all  supplied  with  implements  on  entering  on  their  plat,  besides 
a  cow  and  pig.  The  food  of  the  colonists  is,  for  the  most  part, 
potatoes  and  rye-bread,  with  milk,  little  or  no  flesh  being  used. 
The  small  farmers  pay  ^3  :  15s.  a-year  for  their  plat ;  but  the 
whole  produce  of  the  colonists'*  land  is  taken  to  the  general 
magazine.  There  is  a  regular  creditor  and  debtor  account  kept 
with  them  from  their  first  entering  the  colony.     Everything  they 
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receive  on  entering  is  marked  down  against  them,  and  whenever 
they  are  enabled  to  pay  off  their  debts  from  economy  of  living, 
they  are  allowed  to  rent  their  plats.  Some  have  succeeded  m 
this  ;  but  the  instances  are  rare.  The  scheme  is  not  to  be  looked 
at  in  the  light  of  a  speculation ;  for,  as  such,  it  was  never 
intended :  but  it  has  sufficiently  succeeded  in  the  object  for  which 
it  was  designed,  viz.,  the  reUeving  of  the  destitute,  besides  the 
consequent  advantages  referred  to  before.  Attached  to  these 
colonies  are  others  of  a  penal  character,  to  which  unruly  mem- 
bers are  sent  and  subjected  to  more  rigorous  laws  than  are 
necessary  in  the  free  colonies.  The  wages  and  rations  allotted 
to  them  are  as  follows : — Suppose  a  family  of  ei^ht  individuals, 
husband,  wife,  and  six  children,  three  of  whom,  with  their  father, 
work,  the  other  three  go  to  school,  while  the  mother  remains  at 
home.  The  sums  set  down  for  wages  here  are  only  imaginary, 
being  somewhat  higher  than  they  are  generally  allowed. 

Per  Week. 

Manat  lOd.  a-day, L.0    6    0 

Son  at  lOd.  a-day*  and  other  two  at  2f.  2d.  each  per  week,    .        0    9    2 

Wages  earned  for  whole  family  per  week,       .     •     •     L.0  14     2 
From  which  is  deducted — 

Winkelgeld, L.0     6    4  >    _  _  . 

Bread,  potatoes,  and  clothing  for  eight,       0    8    ofP®'^    ' 

L.0  13    4 0  13    4 


Which  is  put  down  to  their  credit  for  future  emergencies,  L.0    6  10 


By  winkel  geld  is  meant  money  for  buying  little  necessaries, 
such  as  coffee,  tobacco,  &c.,  the  allowance  for  each  person  of  it 
is  8d.  a-week.  The  allowance  for  bread,  potatoes,  and  clothing 
is  Is.  per  week  for  each  person.  The  only  crops  grown  by  the 
colonists  are  rye,  potatoes,  and  grass.  The  farmers  grow  what 
they  choose.  There  are  several  overseers  who  supenntend  the 
work  done  in  the  colonies.  Attached  to  them  are  schools  for 
the  gratuitous  education  of  the  children,  and  also  workshops  in 
which  they  are  taught  some  useful  trade.  I  passed  one  of  these 
shops  in  which  there  wore  from  thirty  to  forty  looms  worked  by 
the  children,  and  adjoining  it  was  another  room,  where  some 
were  engaged  in  spinning,  mending  shoes,  and  other  occupations. 
1  was  attracted  to  the  place  by  the  busy  clatter  of  the  shuttles 
*.nd  sounds  of  music  which  proceeded  from  it ;  and,  on  coming 
ip  to  it,  found  them  engaged  at  their  respective  occupations, 
Peering  on  one  another  in  their  work  by  a  song  in  wliich  they 
ill  joined.  What  health,  what  happiness  shone  in  these  pauper 
;hildren''s  faces  !  Their  looks  were  a  sufficient  proof  of  the  bene- 
its  derived  from  such  an  institution. 
Ta  tV">  iapfjiKii'siiHT'^nf   -k^  av^h  iooiQf\f^.Q  impracticable  in  our 
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own  oouutry?  Are  there  not  thousands  of  unimproved  acres, 
that  have  been  condemned  as  useless,  many  of  which  exceed  in 
fertility  the  waste  in  which  the  Dutch  colonies  are  situated  ? 
Are  there  not  hundreds  of  unemployed  hands  who  crowd  our 
poors  houses  and  pauper  rolls,  who  frequent  our  roads  and  streets 
as  medicants,  who  haunt  our  lanes  as  degi'aded  miscreants, 
advancing  their  poverty  as  a  palliation  of  their  vices  and  crimes  ? 
Is  there  not  money  raised  to  relieve  the  destitute  ?  And  are 
there  not  many  benevolent  individuals  who,  by  the  gratuitous 
bestowment  of  their  charity,  encourage  idleness  and  foster  vice  ? 
In  Britain,  truly,  we  have  tlie  elements  for  such  a  society ;  but 
we  want  some  master  spirit  to  bring  them  together  and  put  them 
into  operation.  It  is  a  subject  that  cannot  b^  too  strongly 
pressed  upon  proprietors  of  land  as  the  best  way  of  improving 
the  waste  portions  of  their  properties,  and  of  reducing,  at  the 
same  time,  the  burdens  with  which  their  cultivated  lands  are  so 
heavily  taxed. 

I  shall  now  detail  a  short  trip  I  had  through  North  Holland, 
in  which  I  visited  some  of  the  farms  where  the  celebrated  Dutch 
cheeses  are  made.  The  route  I  took  is  one  that  ever}-  person 
wishing  to  obtain  in  a  short  time  a  knowledge  of  the  character- 
istics of  Holland  and  the  Dutch  ought  to  take.  13ut  I  will  put 
him  on  his  guard  against  the  extortionary  habits  of  the  people, 
which  will  be  very  apt  to  throw  him  into  bad  humour,  and  thus 
mar  the  whole  pleasures  of  his  journey.  When  he  reaches  some 
of  the  towns  in  North  Holland,  he  will  be  called  upon  to  pay 
most  exorbitant  charges  for  the  simplest  meals  and  dishes,  unless 
he  should  take  the  precaution  of  bargaining  with  the  innkeeper 
before  hand.  The  poorer  classes  in  Holland  will  not  perform 
the  slightest  favour  for  a  stranger  without  expectation  of  some 
recompense.  And  people  there  will  expect  and  take  a  gratuity 
from  a  visitor,  which  a  person  of  the  same  class  in  Britain  would 
spurn  at  as  a  breach  of  hospitality.  I  allude  to  the  small 
farmers. 

By  means  of  ferry  and  trekschuiten,  we  airived  at  Buiksloot 
from  Amsterdam.  The  first  part  of  our  road  lay  along  the 
banks  of  a  canal,  indeed  on  one  of  the  dykes,  for  the  roads  here 
are  often  made  on  the  dykes,  so  that  we  have  a  good  view  of  the 
extended  flat  which  is  stretched  out  on  both  sides  of  the  canal, 
with  the  surface  all  intersected  by  ditches,  but  covered  with  a 
luxuriant  sward  of  grass,  excepting  where  it  is  replaced  by 
rushes  in  the  wettest  spots.  The  farms  in  the  first  district  we 
passed  through  are  all  tenanted  by  farmers  who  arc  allowed  to 
remain  on  the  ground  as  long  as  they  arc  regular  in  the  pay- 
ment of  their  rents.  The  men  who  occupy  them  are,  in  general, 
possessed  of  little  capital.     The  farms  are  from  seventy-five  to 
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eighty  acres  in  extent.     The  price  per  acre  is  338.  4d.     The 
number  of  cows  kept  varies  from  thirty  to  thirty-six,  according 
to  the  soil  and  the  management.     The  one  half  of  the  farm  is 
kept  for  pasture  and  the  other  for  hay.     They  are  very  careful 
of  the  dung  about  the  place,  and  put  it  on  when  thoroughly 
rotted.     This,  with  the  submerging  the  fields  get  in  winter,  is  aU 
the  return  made  for  the  good  it  does  the  farmers.     The  cows 
are  beautiful,  and  kept  in  the  finest  order ;  indeed  many  fanners 
seeing  them  would  be  apt  to  consider  them  too  fat  to  give  milk. 
They  are  black  and  white,  and  many  of  them  are  marked  like 
the  sheeted  breed  of  cattle,  the  colours  being  black  and  white 
instead  of  brown  and  white,  as  in  the  latter.     They  are  very 
small  in  the  bone,  have  small  heads,  thin  necks,  and  capacious 
carcases,  with  large  udders.     This  is  the  description  of  cattle 
found  all  over  Holland.     The  interior  of  the  farm-places  shew 
all  the  neatness  and  cleanness  generally  spoken  of  by  writers. 
When  the  door  was  opened  for  me  to  enter,  I  felt  more  inclined 
to  undergo  the  process  of  purification  than  the  worthy  doctor 
did  before  entering  the  sacred  temple  of  Juggernaut.     We  went 
through  the  byre  first,  which  is  unfrequented  at  the  present 
season  by  its  accustomed  inmates.     It  is  divided  into  stalls  for 
two  cows  each,  every  piece  of  wood  about  which  bore  evident 
marks  of  hard  scrubbing.     Many  a  dining-table  it  not  so  clean 
as  was  the  floor  of  this  cow-house.     In  all  the  stalls  there  is  a 
layer  of  clean  shells  as  level  as  the  newly  gravelled  walk  which 
leads  to  some  lady's  bower.     At  the  top  of  the  stalls  a  trough 
built  of  bricks  runs  along  the  length  of  the  byre,  from  which  the 
cows  drink  Water ;  and  over  each  stall,  attached  to  a  beam  in 
the  ceiling,  is  a  ring  to  which  the  cows'  tails  are  tied  up  when 
they  are  in  the  house.     A  door  opens  from  the  byre  to  the  milk- 
house  where  the  cheese  is  made.     This  shews  the  same  clean- 
ness as  the  cow-house.     Thence  we  went  into  the  cheese-salting 
room,  where  they  are  kept  in  pickle  or  salt  for  ten  days.     We 
were  led  through  a  door-way  which  opened  from  the  byre  to  the 
winter  kitchen.     Three  sides  of  this  room  were  papered,  and  the 
fourth,  as  well  as  the  fire-place,  was  adorned  with  square  pieces 
of  porcelain  of  different  colours.  Instead  of  having  a  grate,  a  large 
metal  plate  is  placed  on  the  hearthstone,  and  extends  for  a  good 
way  into  the  room,  under  it  is  placed  some  live  coal,  and  in  the 
winter  nights,  when  the  waves  of  Zuyder  Zee  roar  without,  the 
family  sit  round  the  blazing  faggot  with  their  feet  upon  this 
heated  plate,  and  talk  over  the  events  of  the  day.     The  walls  of 
the  room  are  hung  with  Boman  Catholic  engravings,  while  the 
floor  is  all  matted.     We  were  shewn  into  other  two  rooms,  the 
one  a  bed-room  and  ordinary  parlour,  the  other  a  parlour,  used 
only  on  particular  occasions.     These  were  also  matted  on  the 
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floor,  excepting  the  centre,  where  the  well-cleaned  slabs  of 
marble  were  exposed  to  view.  The  walls  were  similarly  adorned, 
and  two  or  three  handsome  oaken  cupboards  and  drawers  were 
placed  in  the  most  convenient  part  of  the  room,  while  in  the 
principal  parlour  a  table  stood  in  the  middle  with  a  nice  set  of 
tea  things,  all  arranged,  from  the  well-burnished  heater  to  the 
silver  spoon.  The  following  particulars  I  obtained  from  the 
fiEurmer^B  wife,  about  their  method  of  making  cheese  : — After  the 
cows  are  milked,  and  before  the  milk  is  cold,  the  rennet  is 
added,  till  the  curd  is  thoroughly  formed.  The  whole  milk  is 
used  for  this  purpose  but  a  little,  which  is  kept  for  cream. 
After  the  whey  is  separated  from  the  curd,  the  latter  is  put  into 
the  chessardSj  which  are  of  round  form  in  the  interior ;  and  the 
cheeses  remain  under  the  press  for  four  hours.  The  press  is  of 
the  simplest  form,  being  a  beam  used  as  a  lever,  with  a  weight 
at  the  end.  It  is  in  general  gaudily  painted  and  gilt.  The 
cheeses  are  then  removed  from  the  press  and  put  into  a  pickle 
of  salt  and  water,  where  they  remain  for  twenty-four  hours. 
From  the  pickle,  they  are  put  into  cups  made  of  wood,  and  salt 
is  sprinkled  on  the  tops  of  them  ;  they  remain  here  eight  days, 
being  turned  every  morning  upside  down,  and  clean  salt  added. 
At  the  end  of  the  eight  days  they  are  put  into  the  pickle  again  for 
twenty-four  hours.  After  this,  they  are  taken  out  and  allowed 
to  dry  for  three  weeks,  linseed  oil  being  rubbed  on  them  every 
day,  to  prevent  the  cracking  of  the  crust.  They  are  generally 
sold  at  the  end  of  this  period.  The  practice  of  pickling  prevails 
only  in  this  district,  which  is  called  Brucker  Meer.  This  part 
of  the  country  has  not  been  reclaimed  from  lakes,  like  the  Beem- 
ster  and  Purmer,  or,  if  it  has,  it  is  not  in  the  memory  of  man. 
The  soil  is  of  inferior  quality,  and  the  cheeses  made  here  are  not 
esteemed  so  good  as  those  made  in  the  other  two  places.  In 
them  they  allow  the  cheese  to  remain  two  days  longer  in  the  salt, 
instead  of  putting  it  into  the  pickle.  The  cows  are  never  brought 
in  in  summer ;  in  winter  they  are  fed  on  hay  and  water,  and  some 
farmers  give  oil-cake.  A  few  pigs  are  also  fattened  from  the  whey, 
which  is  churned  before  being  given  to  them.  More  people  are 
employed  on  these  small  farms  tlian  would  at  first  sight  be  thought 
necessary.  This  is  owing  to  the  expedition  required  in  the  opera- 
tions. Cheese  is  made  twice  a-day  on  all  the  farms ;  and  from 
eighteen  to  twenty  are  made  daily,  from  thirty-two  cows,  at  the 
height  of  the  season.  The  men'^s  wages  are  from  £6  to  jPIO, 
with  their  meat,  some  perquisites,  such  as  calves,  and  £1  twice 
vyear  as  presents  at  fair  time  and  Christmas.  Women  receive 
£6  with  their  meat. 

Thence  we  proceeded  to  Brock,  about  which  most  authors  have 
tpent  their  powers  of  exaggeration.     The  houses  are  built  of 
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wood  and  painted  green.  The  front  doors  and  windows  are 
never  opened  but  on  three  occasions — a  marriage,  a  birth,  or  a 
death.  The  streets  are  paved  with  clinkers  or  small  bricks,  which, 
in  some  places,  are  of  different  colom's,  probably  giving  rise  to 
the  idea  of  Mosaic,  so  often  spoken  of  by  authors.  Carriages 
or  horses  are  not  allowed  to  pass  through  the  streets.  The 
gardens  have  all  the  absurdities  of  the  Dutch  taste  about  them. 
After  a  short  drive  from  Brock,  we  enter  upon  one  of  those 
drained  lakes  so  frequent  in  Holland,  called  the  Purmer.  In 
passing  through  them,  we  are  placed  in  a  very  curious  situa- 
tion. The  same  level  surface,  dotted  over  with  innumerable  farm 
buildings,  built  in  exactly  the  same  manner,  with  an  exact  num- 
ber of  trees  about  them,  with  gardens  laid  out  in  exactly  the 
same  style,  containing  the  exact  number  of  cabbage  plants 
and  flower  stalks,  meets  the  eye  in  all  directions,  inclosed  as  its 
boundary  by  a  high  bank,  on  the  other  side  of  which  a  boat  may 
be  seen  far  above  our  heads,  with  distended  sails,  scudding  along 
the  waters  of  the  canal.  Assuredly  we  ride  under  the  keels  of 
the  vessels,  and  the  industrious  inhabitants  of  these  parts  as 
truly  dwell  under  the  water.  The  farms  in  the  Purmer  are 
marked  off  by  gates,  and  the  subdivisions  of  each  farm  are  made 
by  ditches.  After  an  hour  s  drive  through  the  district,  w^e  arrived 
at  Purraerende,  where,  fortunately,  the  great  North  Holland 
weekly  fair  was  held  that  day.  It  is  amusing  for  a  stranger  to 
walk  through  the  streets  at  the  time.  He  sees  the  people  in 
their  peculiar  costumes,  from  the  wide  panta-loons  and  docked 
tail  coat,  to  the  court  dress  and  cocked  hat,  with  glittering 
buckles  on  the  shoes.  The  women  also  do  not  fail  to  attract 
our  attention,  from  their  brilliant  gold  head-dresses,  and  bunches 
of  silk  curls  over  each  temple,  which  are  sported  by  all  ages  of 
the  sex.  The  cheeses  when  sold  are  carried  to  the  weighing- 
house,  by  a  class  of  porters  who  run  with  their  loads,  roaring 
most  vociferously  all  the  way,  to  give  warning  of  their  approaoh 
to  the  bystanders,  who  meet  with  no  civility  from  them  if  they 
obstruct  their  passage.  The  immense  number  of  cheeses  weekly 
sold  here  may  give  some  conception  of  the  number  of  people 
employed  in  making  them.  The  passage  in  one  part  of  the  town 
was  quite  blocked  up  with  the  heaps  which  lay  in  rows  along 
^he  streets,  each  heap  containing  about  fifty  cheeses. 

About  five  miles  drive  from  Purmerende  brought  us  to  the 
3eemster.  The  most  careless  observer  can  be  at  no  loss  to  mark 
^he  commencement  of  this  fertile  tract  of  land.  We  pass  at 
>nce  from  rank  marsh  vegetation  to  the  most  splendid  fields  of 
«(rass,  surpassing  in  healthiness  and  beauty  the  best  swept  lawn 
if  an  English  noble^^nn  We  stationed  ourselves  on  the  top  of 
\\f>  '^yVf^    ^^^^   -^n'      ,...,itu>nf»o  nf».qr  US,  and  surveyed  with  no 
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little  pleasure  the  novel  but  not  uninteresting  scenery  before  us, 
the  effects  of  the  patient  industry  and  untiring  perseverance  of 
a  people  whoso  country  may  be  said  to  be  the  most  remarkable 
in  the  world.  As  far  as  the  eye  could  reach  this  level  tract  of 
land  extended,  richly  green  and  un waving  on  its  surface,  which 
was  §tudded  with  innumerable  farm  houses,  each  surrounded 
with  its  well-pruned  trees,  and  all  around  the  gigantic  windmills 
extended  their  arms  to  catch  every  passing  breath  of  wind,  while 
the  whole  prospect  was  enlivened  by  the  handsome  herds  which 
fed  in  quietness  on  the  rich  herbage  which  the  soil  produced 
almost  8j)ontaneously.  The  farmers  in  the  IJeemster  are  many 
of  them  proprietors,  and  therefore  we  find  in  some  parts  of  it 
more  appearance  of  wealth,  in  the  substantial  houses  and  in  the 
extensive  and  elegant  gardens  which  surround  them.  The 
farmers'*  premises  in  these  districts  are  generally  all  connected 
and  under  one  roof.  The  form  of  the  buildings  is  that  of  a  square, 
Tvith  a  low  sloping  roof  at  each  side,  which  nearly  reaches  the 
ground,  with  now  and  then  a  small  building  jutting  out  from  one 
of  the  sides. 

The  extent  of  North  Holland  is  eighteen  square  miles,  and  it 
is  kept  dry  or  drained  by  forty-two  windmills.  Sometimes  four 
or  five  windmills  will  be  seen  placed  close  to  one  another,  raising  the 
waterfrom  different  levels,  or,  where  there  is  a  dead  level,  producing 
a  run  in  the  water,  so  that  the  working  of  the  windmills  may  not 
be  impeded.  On  coming  out  of  the  Beemster,  we  enter  the 
Woermer,  which  is  another  drained  lake,  but  far  inferior  to  the 
Beemster  in  value.  At  one  end  of  this  extensive  meadow  lies 
Woermer  Veer,  which  is  a  small  village,  and  with  Koech, 
Sandyke,  and  Saardam,  forms  a  continuous  street  about  four 
miles  long.  There  is  a  canal  at  Woermer  Veer,  and  consider- 
able vessels  sail  in  it ;  but  still  it  betrays  no  symptoms  of  the 
filthiness  to  be  found  generally  where  there  is  much  loading 
and  unloading.  On  leaving  the  canal,  the  road,  which  is 
narrow,  and  paved  with  clinkers,  and  as  clean  as  the  floor 
of  any  gentleman**s  lobby,  runs  between,  on  the  one  side,  a  row 
of  beautiful  cottages,  for  the  most  part  built  of  wood,  and 
painted  light  green,  with  gabled  fronts  which  terminate  in  a 
spire,  and  windmills,  all  having  the  appearance  of  being  built 
yesterday,  gaudily  adorned  with  the  most  glaring  colours  and 
gilt,  and  thatched  on  the  sides  instead  of  being  built  of  wood, 
but  so  neatly,  as  to  look  like  one  solid  mass,  instead  of  millions 
of  straws  bound  together,  and  on  the  other  a  row  of  trees  shading 
the  road  ;  a  stagnant  water,  which  is  spanned  in  the  length  of 
these  villages  by  no  fewer  than  500  small  bridges,  all  similarly 
adorned  as  the  houses,  then  another  row  of  cottages,  surpassing 
those  on  the  other  side  in  their  whimsical  embellishments,  while 
every  now  and  then  we  pass  gardens,  abounding  in  every  variety 
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of  flowers  which  the  fortune  of  the  possessors  would  enable  them 
to  purchase,  and  laid  out  with  walks,  which  are  paved  with  small 
stones  and  shells  of  different  colours,  and  arranged  into  an  endless 
set  of  fantastic  forms.  Such  was  my  route  for  half  an  hour,  till 
I  reached  Saardam,  where  Peter  the  Great  learnt  the  art  of 
ship-building.  From  Saardam  our  road  lay  along  the  top  of  a 
dyke,  which  restrains  the  waters  of  the  Y  to  their  proper 
bounds.  The  mills  in  this  neighbourhood,  which  are  more 
numerous  almost  than  the  houses,  grind  tobacco,  crush  linseed, 
and  make  paper.  In  an  hour  after  leaving  Saardam  we  were 
in  Amsterdam,  highly  gratified  with  what  we  had  seen  during 
the  day,  and  more  than  ever  impressed  with  the  unwearied  per- 
severance of  this  people,  and  of  their  almost  faulty  habits  of 
cleanliness.  P.  M®L. 


ON  THE  CONSTITUTION  OF  THE  POTATO  PLANT. 
By  Alexander  Gebkib,  Esq.  of  Baldowrie,  Forfarshire. 

The  potato  being  a  necessary  article  of  food  both  for  man 
and  beast,  any  suggestions  tending  to  throw  light  upon  the  cause 
of  the  failure  continually  recurring  in  such  a  crop  must  be  of  the 
first  importance ;  and  the  following  remarks  are  made  with  the 
view  of  explaining,  to  a  certain  extent,  a  very  probable  cause 
of  that  failure. 

Regarding  the  evil  to  bo  in  the  potato  tuber  itself,  and  that  it 
may  be  remedied  by  culture,  it  will  be  necessary  to  consider  the 
constituent  parts  of  the  tuber,  and  the  effects  which  these  produce, 
by  reaction,  the  one  upon  the  other,  under  certain  circumstances ; 
also  the  different  modes  of  culture  at  present  adopted,  and  those 
which  might  be  of  use  to  secure,  in  some  measure,  healthy  seed 
tubers.  I  have  extracted  largely  from  Liebig's  agricultural 
chemical  publications,  considering  that  the  statements  therein 
made,  although  not  directly  applied  to  the  potato  plant,  may  yet 
bend  to  throw  considerable  light  upon  this  subject,  and  especiaUy 
when  these  statements  are  shewn  to  be  alike  applicable  to  the 
animal  and  vegetable  kingdom,  the  probability  of  their  correctness 
'a  very  much  strengthened.  Thus  the  more  we  inquire  into  the 
ifcws  of  vitality,  the  more  simple  and  imiform  does  nature  appear 
m  all  her  operations. 

Under  the  microscope  the  potato  tuber  is  found  to  be  made 

1^  of   cells   filled  with    starch,  and  the  cells   themselves  are 

omposed  of  azotised  substances,  such  as  vegetable  albumen,  &c., 

linrnfore,  in  the  culture  of  the  potato  plant  it  must  at  once  be 

,  ^i\  iVipi  '^n*  -<^grf»  ^  pbonlf*  v^a  linH  to  ^^p  T)roper  dcvclope- 
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ment   of  these    organs,  by  supplying   the   manures   necessary 
for  forming  the  cells,  and  at  the  same  time  filling  them  with 
starch,   as  without  such  a  course  being  adopted  healthy  seed 
tubers  cannot  be  expected.     If  we  supply  manures  more  adapted 
to  forming  starch  than  cells  for  holding  it,  an  unhealthy  tuber 
will  be  the  consequence— one  that  is  called  a  mealy  potato — 
devoid  of  those  azotised  substances  necessary  for  the  proper  forma- 
Hon  of  the  frame-work  of  a  tuber  to  be  used  as  seed.     A  mealy 
potato  I  consider  as  similar  to  an  over-fed  animal  loaded  with  fat, 
which  fat  is  derived,  according  to  Liebig,  in  a  great  measure 
from  starch,  and  which  renders  the  animal  incapable  of  propa- 
gating its  species  with  a  degree  of  certainty,  being,  in  such  a  state, 
more  suited  to  the  butcher  than  for  breeding,  as,  "whenever  therer 
is  a  morbid  production  of  fat,  there  is  also  a  suppression  of 
procreative  life  in  all  animals,""  specimens  of  which  are  exhibited 
at  our  great  agricultural  shows.      A  mealy  potato  is  exactly  in 
the  same  condition,  being,  as  it  were,  over-fed  with  carbonaceous 
matter — a  more  agreeable  and  nourishing  article  of  diet  no  doubt, 
but  on  that  very  account  less  suited  for  being  used  as  seed. 

The  effects  of  heat  upon  starch  are  "  peculiar,  as,  when  it  is 
exposed  to  a  temperature  about  that  of  boiling  water,  it  acquires 
a  slightly  red  tint,  emits  an  odour  of  baked  bread,  and  is  rendered 
soluble  in  cold  water.  It  also  suffers  a  similar  modification  by 
the  action  of  hot  water.^'*  Starch,  when  in  contact  with  decay- 
ing gluten,  or  nitrogenized  substances,  also  suffers  decomposition, 
being  converted  into  sugar.  These  peculiarities  of  starch,  caused 
by  heat,  moisture,  &c.,  I  consider  have  a  decided  effect  in  causing 
the  failure  of  the  potato  plant ;  for,  when  a  mealy  potato  is 
used  for  seed,  it  would  be  a  difficult  matter  to  check  the  changes 
which  its  abundant  starch  will  undergo,  as  its  constituent  parts 
are  in  a  favourable  condition,  by  means  of  heat,  for  its  azotised 
part  to  act  upon  and  decompose  the  starch,  thereby  rendering  the 
tuber  unfit  for  vegetation,  by  making  it  incapable  of  giving  support 
to  the  embryo  plant,  and  producing  dry-rot  and  decay. 

It  has  been  asserted  by  some  that  the  cells  of  the  potato  are 
Connected  the  one  with  the  other,  and  by  others,  that  they  are 
Hot.  Both  opinions  may  be  quite  correct,  as  each  will 
cJepend  on  the  state  of  ripeness  of  the  potato  examined  ;  for,  if 
the  tuber  is  surcharged  with  starch,  the  cells  will  naturally  bo 
l>roken,  and  run  into  one  another,  and  injure  the  cellular  struc- 
ture,  thus  rendering  it  more  liable  to  decay  whenever  the  circum- 
stances are  favourable,  such  as  when  heat  and  moisture  are  present; 
Xvhereas,  if  there  is  a  deficiency  of  starch,  the  cells  may  appear 
^nite  unconnected  and  unruptured,  hence  not  so  susceptible  of 
f^hange  from  the  above  causes.     The  structure  of  the  tuber  is 


•  Turner's  Chemist ry,  p.  683. 
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thus  of  great  importance,  as  potatoes  with  unruptured  cells, 
when  cut  for  seed,  it  may  reasonably  be  inferred,  will  not  bo  fiilly 
discharge  their  starch,  or  be  so  readily  acted  upon  by  the 
external  agencies  of  heat  and  moisture,  and  rendered  so 
ready  to  undergo  spontaneous  decay.  It  will  only  be  those  cells 
which  are  cut  that  will  discharge  their  starch,  while  the  remainder 
cannot  be  acted  upon,  but  will  remain  in  their  original  state,  so 
that  any  decay  that  may  take  place  in  the  cut  cells  will  not  be 
communicated  to  the  others,  and  the  wound  be  soon  healed  up 
after  being  cut ;  whereas,  when  the  cells  are  ruptured  by  an  over- 
supply  of  starch,  and  are  cut,  a  large  discharge  of  st-arch 
immediately  takes  place  from  all  the  cells,  and  the  starch  being 
60  liable  to  change,  from  apparently  simple  causes,  a  diseased 
state  of  the  cut  is  soon  produced,  which  either  raises  a  weakly 
plant  or  none  at  all,  and  if,  in  some  cases,  a  healthy  plant  do 
grow,  it,  no  doubt,  springs  from  a  potato  cut  being  properly 
formed  in  structure,  some  of  which  will  always  be  found  in  the 
ripest  fields.         * 

In  order  to  elucidate  more  clearly  the  difference  in  the  struc- 
tural formation  of  the  potato  tuber,  and  the  probability,  if  not  the 
certainty,  of  its  being  the  cause  of  the  failure  of  the  potato  crop, 
I  shall  give  the  following  quotations  from  Liebig's  works,  which, 
although  not  adduced  by  himself  to  account  for  the  potato  failure, 
may  tend  to  throw  light  upon  it,  and  strengthen  the  idea  as  to  a 
surplus  of  starch,  produced  by  overculture,  being  the  cause  of 
the  failure  of  the  crop,  by  being  the  cause  of  a  diseased  tuber. 

At  page  71  of  Animal  Chemistry  it  is  said  that — 

Many  varieties  of  fruit  become  rif)c  upon  the  tree,  such  as  early  or  summer  apples  ; 
othei-s,  ap:ain,  ripen  after  being  pulled,  and  kept  for  some  time.  The  after-ripen- 
ing, as  thia  change  is  called,  is  a  purely  chemical  process,  entirely  independent 
of  the  vitality  of  the  plant.  -When  vegetation  ceases,  the  fruit  is  capable  of  repro- 
ducing the  species,  that  is,  the  kernal,  stone,  or  true  seed,  is  fully  ripe,  hut  the 
fleshy  covering  from  this  period  is  subjected  to  the  action  of  the  atmosphere.  Like 
all  substances  in  a  state  of  decay,  it  absorbs  oxygen,  and  gives  off  a  certain  quantity 
of  carbonic  acid  gas.  In  the  same  way  as  the  starch  in  putrefying  paste,  in  which  it 
is  in  contact  with  decaying  gluten,  is  converted  into  sugar,  the  starch,  in  the  above- 
namod  fruits,  in  a  state  of  decay  or  eromacausis,  is  transformed  into  grape  sunr* 
The  more  starch  the  unripe  fruit  contains,  the  sweeter  does  it  become  when-  npe. 
By  means  of  a  variety  of  chemical  actions,  which  exert  no  other  influence  on  the 
elements  of  starch  than  that  of  changing  the  direction  of  their  mutual  attraction, 
ve  can  convert  starch  into  sugar,  but  it  is  always  grape  sugar. 

From   the   above    may  be    inferred    the   benefit   which   the 

atmosphere  will  produce  upon  those  potatoes  intended  for  seed, 

jy  exposing  them  to  the  air,  having  taken  the  same  up  before 

being  fully  ripe — the  atmosphere  acting  upon  the  starch  of  the 

uber,    causing  it,  to  a  certain  extent,  to  disappear,  or  changing 

u  into  other  sub.stances,  which   otherwise,  but  for  this,  woula 

lavo  overloaded  the  colls  ;  and,  at  the  same  time  drying  the  tuber, 

JO  as  to  guard  against  after  heating,  and  remove  the  causes  of 

'^or  ;/>r  in^onr^^  ^'^o  constituent  parts  of  the  tuber,  which  other- 
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wkoy  but  for  this  would  have  overloaded  the  cells,  and  at  the  same 
time  thoroughly  drying  the  potato,  so  as  to  prevent  after»heat- 
ing  and  reaction  amongst  the  different  parts  of  the  tuber  during 
winter ;  and  this  is  an  important  point,  for  if  putrefaction,  or 
decay  in  any  of  its  constituents,  once  commence,  it  will  very  soon 
extend  itsefr  to  the  whole  tuber,  and  render  it  unfit  for  seed.  At 
page  122  of  Organic  Chemistry  it  is  stated — 

If  the  quantity  of  their  stems,  leaves,  and  branches,  has  been  increased  by  the 
ez0e«  of  food  yielded  by  the  soU  at  the  commencement  of  their  derelopement,  they 
win  require  for  the  completion  of  their  growth,  and  for  the  formation  of  their  bloa- 
■uiis  and  fruit,  more  nourishment  from  the  air  than  it  can  afford,  and,  consequently, 
they  wiU  not  reach  maturity. 

This  hint  may  be  of  great  use  in  the  culture  of  the  potato, 
in  pointing  out  the  result  of  increasing  its  growth  by  fully 
developing  the  cellular  tissue,  and  causing  it  to  get  in  advance  of 
the  formation  of  starch,  and  thus  produce  a  healthy  seed  tuber. 
If  the  atmosphere  is  unable  to  supply  the  necessary  carbonic 
acid  to  the  leaves  for  forming  a  sufficiency  of  starch,  it  must 
be  supplied  to  the  roots  from  the  soil  by  means  of  the  de- 
composition of  manure.  At  page  131  of  Organic  Chemistry  it 
is  stated — 

Erery  fibre  and  every  particle  of  wood  is  surrounded  by  a  juice  containing  an 
mzotised  matter ;  while  the  starch  grauules  are  enclosed  in  cells  formed  of  a  sub- 
stance eontaining  nitrogen. 

Again — 

It  is  Terr  probable  that  the  wood,  and  the  regetable  gluten,  the  starch  granules, 
mod  the  cells  containing  them,  are  formed  simultaneously ;  and,  in  this  case,  a  certain 
Cxed  proportion  between  them  would  be  a  condition  necessary  for  their  production. 

According  to  this  view,  the  assimilation  of  the  substances  generated  in  the  leaves 
^11,  eeUris  paribuij  depend  on  the  quantity  of  nitrogen  contained  in  the  food. 

l¥hen  a  sufficient  quantity  of  nitrogen  is  not  present  to  aid  the  assimilation  of  the 
substances  which  do  not  contain  it,  these  substances  will  be  separated  as  excrements 
^t>m  the  bark,  leaves,  roots,  and  branches.     In  animals,  if  the  substances  which 

5lo  not  contain  nitrogen  preponderate,  either  they  will  be  expended  in  the  forma- 

tioQ  of  fat  or  pass  unchanged  through  the  organism. 

At  page  133  it  is  said  that — 

A  toperabundance  of  carbon  in  the  state  of  carbonic  acid,  conveyed  through  the 
roots  of  pUnts,  without  being  accompanied  by  nitrogen,  cannot  be  converted  either 
into  gluten,  albumen,  wood,  or  any  other  component  part  of  an  organ,  but  either  will 
be  separated  in  the  form  of  excrements,  such  as  sugar,  starch,  oil,  wax,  resin,  man- 
nite,  or  gum,  or  these  substances  will  be  deposited  in  greater  or  less  quantity  in  the 
wide  cells  and  vessela 

From  these  extracts  will  be  perceived  the  absolute  necessity  of 
having  the  whole  growth  of  the  potato  plant  going  on  at  the 
same  time,  and  this  can  only  be  accomplished  by  suppl}dng  those 
manures  requisite  for  fully  developing  its  different  constituent  parts 
as  they  are  required — ^first  the  azotised  substances  for  form- 
ing the  cellular  tissue,  and  afterwards,  or  rather  along  with 
them,  the  carbonaceous  substances  for  affording  carbonic  acid 
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to  form  starch.  Tho  azotised  substances  should  always  prepon- 
derate if  seed-potatoes  are  wanted^  and  as  to  potatoes,  for  feeding 
cattle  or  for  the  table,  the  more  starch  they  contain  the  better, 
they  should  be  supplied  with  carbonaceous  manures,  due  care  being 
always  taken  to  have  such  a  supply  of  azotised  manure  as  to 
ensure  a  full  crop ;  for,  if  this  is  neglected,  the  losa  may  be  so 
great  as  not  to  be  counterbalanced  by  the  additional  starch. 
At  p.  128  of  Organic  (Chemistry  it  is  said  that — 

The  conversion  of  starch  into  sugar,  during  the  germination  of  grain,  is  ascribed 
to  a  Tegetable  principle  called  diastase,  which  is  generated  during  the  act  of  com- 
mencing germination.  But  this  mo<le  of  transformation  can  also  he  effected  by 
gluten,  although  it  requires  a  longer  time.  Diastase  contains  nitrogen,  and  fur- 
nishes the  elements  of  vegetable  albumen. 

This  shews  the  importance  of  a  tubor  intended  for  seed  having 
the  due  quantity  of  azotised  matter  for  even  commencing  the 
growth  of  the  plant,  indeed  it  cannot  proceed  without  it,  and 
as  nitrogenous  substances  can  only  be  found  through  the 
medium  of  the  soil  or  from  the  atmosphere,  such  azotised  man- 
ures should  be  used  as  will  enable  the  plant  to  store  up,  in  the 
tuber,  a  sufficiency  of  albumen  which  is  necessary  for  commen- 
cing a  healthy  growth  of  the  young  plant  in  spring.  Potatoes  being 
grown  from  tubers  instead  of  seed,  these  tubers  must  be  so 
formed  as  to  stand  cutting  into  sets  which  shall  not  bleed, 
and  this  can  only  be  effected  by  having  the  cellular  tissue  of  the 
potato  properly  formed,  and  not  so  overloaded  with  starch  as  to 
rupture  the  cells,  and  thus  produce  a  diseased  tuber,  which  will 
be  liable  to  go  into  decay  whenever  circumstances  are  favour- 
able for  such  a  change. 

The  special  object  of  agriculture  being  to  obtain  an  abnormal 
developement  and  production  of  certain  parts  of  plants  as  well 
as  of  animals,  the  means  used  to  obtain  such  results  should  be 
well  coneidered ;  and,  in  the  case  of  the  potato,  if  we  wish  good 
healthy  seed  tubers,  we  ought  to  use  azotised  manures  in  excess, 
whereas,  if  starchy  potatoes  are  wanted,  we  should  use  car- 
bonaceous manures  to  a  greater  extent.  It  has  occurred  to  me 
that,  as  mealy  potatoes  are  a  more  agreeable  article  of  food,  they 
should  be  better  calculated  for  feeding  cattle,  on  account  of  their 
starch,  than  waxy  ones,  which,  on  the  ether  hand,  should  be 
better  for  developing  muscle,  on  account  of  the  nitrogen  they 
contain  ;  but  this  may  be  in  too  small  quantity  for  such  a  purpose. 
Hence  the  analogy  between  a  starchy  potato  and  an  over-fed 
inimal ;  and  hence  also  the  reason  may  be  seen  why  potatoes  may 
be  good  for  feeding  but  dangerous  for  breeding  animals ;  for  the 
*^xcess  of  carbon  supplying  an  excess  of  carbonic  acid  into  the  oir- 
julation  by  the  lungs,  the  carbonic  acid  must  either  be  thrown 
>ff  by  that  organ  to  keep  up  health,  or,  on  again  being  returned 
■r\*-r  '^he  sy.«  ^"1,  Kp  ^'^DC'^ited  as  fat.    When  much  fat  is  deposited, 
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a  diseased  condition  is  very  apt  to  be  produced,  as,  when  it 
accumulates  without  a  due  proportion  of  muscle,  a  morbid  con- 
dition is  sure  to  be  superimposed,  which,  in  course  of  time,  renders 
the  animal  incapable  of  producing  its  own  species,  similar  to  the 
state  of  an  over-starchy  potato,  which  loses  itself  in  the  failure  of  the 
crop.  By  a  continued  course  of  this  sort  of  breeding,  the  fattening 
quality  becomes  inherent  in  the  race,  and  its  breeding  quality 
is,  to  a  certain  extent,  deteriorated.     Quite  an  opposite  treat- 
ment to  feeding  is  requisite  to  get  the  better  of  a  fattening  dis- 
position, or,  at  all  events,  to  keep  it  within  profitable  bounds, 
and   at   the  same    time   preserve    the   breeding   q^uality.      By 
judicious  feeding,  such  a  tendency  may  be  kept  within  proper 
bounds,  by  always  keeping  in  view  both  the  breeding  and  feed- 
ing qualities  of  the  animal,  not  sacrificing  early  maturity  and 
symmetry  to  coarseness  of  frame,  &c.     Similar  treatment   is 
applicable  to  the  culture  of  the  potato  tuber.     If  for  seed,  supply 
those   manures  having  azotised    substances   in   abundance ;    if 
for  starch,  carbonaceous.     The  various  modes  at  present  adopted 
for  the  growth  of  healthy  tubers,  such  as  change  of  seed,  suc- 
ceeding at  one  time  and  not  at  another,  will  be  seen  to  depend 
upon  the  nature  of  the  soil  from  which  they  have  been  taken, 
upon  the  season,  as  also  upon  the  time  of  planting,  by  all  which 
causes  the  accumiflation  of  starch  may  be  readily  eifected.     In 
being  planted  late,  the  growth  of  the  plant  is  carried  farther 
into  the  autumn,  and  the  leaves  run  the   risk  of  receiving  a 
check  from  frost — circumstances  which  do  not  afford  sufficient 
time  for  an  over-accumulation  of  starch,  but,  at  the  same  time, 
may  lay  the  seeds  of  disease  in  the  cellulose.     Wet  seasons  tend 
to  bring  ammonia  largely  from  the  atmosphere  into  the  soil, 
increase    the    vigour    of    the    foliage,    and    develope    cellular 
tissue,  and   thus  make  more  accommodation   of  cells  for  the 
starch  as  it  is  formed.      Farms    which   formerly   have  grown 
good  seed,  but  are  now  subject  to  failures,  may  be  changed 
in  the  constitution  of  their  soils  by  cropping,  and  become  earlier 
under  a  different  course  of  culture.    In  all  farms  cultivated  for  a 
length  of  time,  an  accumulation  of  carbonaceous  matter  takes 
place,  aiding  the  formation  of  starch,  while  an  exhaustion  of 
its  azotised   materials   occurs,   unfitting  it   for  developing  the 
cellular   tissue    of  the    potato,  and  there  is    likewise   an   ex- 
haustion of  those    bases  or   salts  which  appear  to  be   neces- 
sary  for   the   proper   developement  of  the   different  parts   of 
the  tuber.     Without  a  due  supply  of  all  these  materials,  a  good 
seed  tuber  cannot  be   raised,  though  a  good  crop  of  potatoes 
may  be  grown  for  eating,  or  feeding  cattle,  or  manufacturing 
into  starch.     Potash  seems  to  be  the  base  chiefly  required  in 
the  growth  of  the  potato,  though  other  bases  may  take  its  place ; 
and,  in  soils  overloaded  with  carbonaceous  matter,  the  appli- 
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cation  of  lime  will  remove  it  by  forming  carbonate  of  Kme. 
This  change  may  be  the  reason  why  a  little  lime  may  be  occa- 
sionally used  advantageously,  although  its  effects  may  not  be 
visible  in  the  luxuriance  of  the  foliage,  and  it  may  render  the  soil 
more  healthy  and  more  to  be  depended  upon  for  growing  good 
crops  by  having  set  free  the  other  bases  in  the  soil.  But  I 
do  not  recommend  the  application  of  lime  along  with  the  potato, 
as  I  am  afraid  it  would  be  highly  injurious,  increasing  the 
accumulation  of  starch  instead  of  checking  it,  and  thus  causing 
the  soil  to  require  a  greater  supply  of  azotised  manures.  Lime 
is  better  appUed  as  a  compost  to  the  wheat  after  the  potato  crop 
has  been  removed.  As  to  the  growing  of  potatoes  with  different 
salts,  the  success  or  failure  of  such  applications  must  depend  in  a 
great  measure  upon  the  soil  to  which  they  are  applied  ;  for,  should 
they  be  already  in  the  soil,  their  application  is  useless,  and  may 
even  prove  injurious:  hence  the  success  of  an  experiment  upon 
one  farm  may  prove  a  failure  upon  another,  so  that,  unless  the 
circumstances  are  favourable  for  the  application,  disappointment 
may  ensue. 

To  recapitulate,  in  conclusion,  consideration  of  the  constituent 
parts  of  the  potato,  of  t^eir  formation,  and  of  the  manures 
which  tend  to  develope  those  respective  parts,  as  also  the  time 
when  the  proper  manure  is  required  for  each*part,  will  tend,  in 
no  small  degree,  to  put  farmers  upon  a  system  of  culture,  as  to 
its  growth,  that  will  enable  them  to  raise  more  healthy  seed  ;  and 
this  part  of  the  crop  may  easily  be  separated  from  the  other  and 
raised  upon  that  part  of  the  field  best  suited  for  promoting  the 

frowth  of  the  plant  vigorously  throughout  the  season.  Starch 
eing  formed  principally  in  autumn  through  the  means  of  the 
leaves,  its  increase  may  easily  be  checked  by  cutting  off  the 
stems  before  the  crop  is  ripe.  The  cells  being  first  required, 
azotised  manures  should  be  from  the  first  supplied,  and  kept 
up  during  the  whole  period  of  growth ;  and  as,  at  the  com- 
mencement of  its  growth,  the  plant  solely  depends  upon  the  soil 
for  its  carbonic  acid  as  well  as  its  nitrogen,  both  should  then  be 
supplied  from  the  manure,  which,  while  it  contains  ammonia, 
should  be  well  prepared  beforehand  for  affording  the  necessary 
carbonic  acid ;  for  if  ammonia  alone  is  present,  and  if  to  alluvial 
9oils,  richer  in  azotised  substances  than  li^ht  soils,  rank  ill-made 
manure,  taken  from  the  court-yard  soaking  with  urine,  rich  in 
ammonia,  be  applied,  a  hard-hearted  potato  must  necessarily  be  the 
produce.  The  leaves  of  a  plant  ^own  in  such  circumstances  being 
vigorous,  the  plant,  in  course  of  time,  will  obtain  carbonic  acid  from 
^ixe  atmosphere  to  form  starch,  and  its  roots  also  from  the  decay  of 
lie  manure  in  the  soil,  so  that  an  overdose  of  carbonic  acid  will 
DC  supphed,  and  a  mealy  outside  will  in  consequence  be 
rArmr-i.       ''V»ii«    *v^An     jrf   fh^    r'^mmencement   of  the  growth 
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of  the   potato,   more   cellular  tissue  is  formed   than  there  is 
starch  to  fill  them,  and   a  potato   hard  in   the  heart  is  pro- 
duced, while  in  autumn  more  starch  is  formed  by  the  leaves  from 
the  manure  and  atmosphere  than  there  are  cells  to  hold  it,  and 
thus  a  mealy  outside  is  produced.  These  results  shew  the  necessity 
of  making  a  proper  balance  betwixt  the  different  substances  used 
as  manures,  and,  as  one  soil  may  require  different  treatment  from 
another,  the  application  of  special  manures  should  be  regulated 
accordingly.     As  at  the  commencement  of  growth,  the  leaves 
of  the  plant  cannot  assist  in  .supplying^  the  necessary  carbonic 
acid,  which  can  then  only  be  obtained  from  the  soil  and  manure, 
together   with   the  due  quantity   of   azotised   substances    and 
alkaline  bases  necessary  for  enabling  the   plant  to   assimilate 
the  food  that  is  presented  to  it,  in  order  to  form  the  different 
component  parts  of  the  tuber  the  manure  should  be  properly 
prepared,  to  supply  the  necessary  carbonic  acid  from  the  first, 
and  an  application  of  ^uano,  or   other  ammoniacal  manures, 
if  thought  necessary,  will  afford  the  requisite  supply  of  nitro- 
gen   for   forming    the    cells.      Light    soils   are  greatly   bene- 
fited   by    the    application    of   guano    or   similar    manure,    to 
increase  the   luxuriance  of  the   crops   grown   upon  them,  and 
such  soils  do  not  contain  ammonia  in  such  abundance  as  alluvia) 
soils.    An  abundant   supply   of  carbonic   acid,   along  with  the 
azotised  substances,  should  be  afforded  by  the  soil  and  manure 
throughout  the  entire  growth  of  the  plant,  as  the  atmosphere 
is  quite  incapable  of  supplying  all  the  carbonic  acid  which  the 
plant  requires  for  growing  a  heavy  and  profitable  crop  of  potatoes, 
and  it  should  be  remembered  that  the  value  of  the  potato  crop 
to  the  farmer,  either  for  fattening  cattle  or  for  sale,  depends  upon 
an  abundant  supply  of  starch,  to  make  the  potatoes  an  agree- 
able and  nourislung  article  of  food.     As  for  those  intended  for 
seed,  an  over-accumulation  of  starch  may  be  guarded  against  by 
the  application  of  azotised  manure,  and  the  cutting  off  the  stems 
iumiediately   after   the   plums   have    been   fully   developed,    or 
about  that  period.     The  potato  is  thus  allowed  time  to  dry  and 
ripen  in  the  soil  before  being  taken  up,  and  is  more  easily  kept 
during  winter.     The  drying  of  the  potato  in  the  soil  in  this  way 
is  not  attended  with  the  risk  of  frost,  which  in  our  climate,  at 
that  late  period  of  the  year,  must  always  be  guarded  against. 
By  having  these  distinct  ideas  on  the  subject,  and  a  practical 
acquaintance  with  the  nature  of  the  soil,  a  rational  culture  of 
the  potato  may  to  a  certain  extent  be  effected.     It  has  occurred 
to  me  that  manure  made  from  cattle  fed  upon  potatoes  should 
be  the  best  for  again  growing  an  abundant  crop  of  potatoes, 
with  an  addition  of  guano  for  hght  soils,  cattle  appropriating  few 
of  the  bases  of  the  plant,  but  returning  them  ii^  their  excrements. 
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Since  the  preceding  observations  were  written,  a  new  diseae 
or  perhaps  the  old  one  assuming  a  different  form,  from  the  plai 
being  affected  at  an  earlier  stage  of  its  growth,  has  shewn  itse 
and  to  this  latter  opinion  of  the  new  affection  being  a  more  vir 
lent  form  of  the  old  disease  I  am  inchned  to  lean — the  cellule 
here  being  affected  by  external  causes,  and  in  the  other  by  inte 
nal.  The  disease  is  said  to  have  shewn  itself  upon  all  kinds 
soils,  drained  and  undrained ;  but  it  must  be  allowed  by  all,  th 
well-drained,  well-wrought,  and  properly  manured  land,  is  in 
more  favourable  state  for  growing  all  kinds  of  produce  health! 
than  land  in  an  opposite  state ;  that  undrained  land  and  a  dan 
atmosphere  are  more  injurious  to  vegetable  as  well  as  anino 
life  than  drained  land  and  a  dry  atmosphere ;  that  bad  see 
from  raising  a  weak  plant,  must,  even  on  the  dried  land,  be  mo 
readily  affected  by  cold  weather  than  good  seed;  and  wet  seasoi 
by  causing  more  luxuriance  in  growth,  may  place  the  plant  in 
state  more  ready  to  suffer  from  the  effects  of  cold  than  dry  seaso 
would.  Bearing  these  considerations  in  view,  and  knowmg  th 
hoar-frost  has  been  very  general  in  the  early  part  of  this  seasc 
even  in  July,  and  knowing  its  injurious  effects  upon  green  ve| 
table  matter  when  growing,  with  a  bright  sunshine  following 
am  inclined  to  think  that  this  early  hoar-frost  has  been  the  b< 
cause  of  the  failure.  The  stem,  when  green,  being  full  of  sap  a 
easily  affected  by  changes  of  temperature,  soon  goes  to  putrefi 
tion,  which  is  soon  communicated  to  the  tuber  through  the  incru 
ing  matter  of  the  cellulose,  lying  betwixt  the  cell  and  the  stai 
globule.  Hence  the  whole  plant  goes  to  decay,  those  parts  oi 
not  so  liable  to  decay  resisting  the  attack  longer  than  the  othe 
The  hoar-frost,  in  ordinary  seasons,  may  have  had  a  similar  in 
rious  tendency,  and  in  different  degrees,  though  unobserved 
us,  and  the  stem,  while  thus  decaying,  innoculating,  as  it  we 
the  tuber,  which  afterwards  developes  the  disease,  gives  r 
to  the  various  apparently,  hitherto,  inexplicable  failures  in  t 
potato  plant.  The  effects  of  the  occurrence  of  frost  this  seae 
may  tend  to  point  out  the  true  source  of  failure,  and  enable  farm< 
to  guard  against  it,  as  far  as  practicable,  by  selecting  healt 
seed  from  plants  uninjured  bv  external  causes,  and  by  preservi 
them  properly  during  the  wmter,  not  excluding  them  from  i 
air  too  soon. 

If  the  potato  plant  be  checked  in  the  vigour  of  its  growth, 
must  be  allowed  that  it  is  placed  in  an  unnatural  state,  inasmv 
as  it  is  not  able  properly  to  develope  its  constituent  parts,  a 
cannot,  of  course,  be  expected  to  produce  a  perfect  tuber,  or 
any  rate  one  suited  for  raising  a  healthy  plant.  To  guard  agaii 
the  spread  of  the  disease,  those  plants  uninjured  by  frost  shoi 
alone  be  selected  for  seed,  and  their  stems  cut  down  a  few  wei 
before  the  crop  is  lifted,  to  check  an  over  accumulation  of  star 
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which  tends  to  injure  the  cellular  structure,  and  also  to  dry  the 
tuber  before  it  is  lifted.  The  influence,  too,  of  light  and  of  the 
atmosphere,  tend  to  place  tubers  in  a  better  state  for  keeping 
during  winter,  as  in  the  parts  of  the  tubers  which  are  above 
ground,  and  exposed  to  the  influence  of  light,  starch  is  much  less 
abundant  than  in  those  below  the  ground.  This,  by  the  way, 
may  be  a  highly  useful  lesson  to  the  farmer  in  selecting  turnips 
for  seed,  and  in  keeping  them  during  the  winter,  by  furrowing  them 
up  when  in  the  earth  or  pitting  them,  and,  by  thus  preserving 
them  from  the  eflects  of  light  and  air,  make  them  more  nourish- 
ing. It  also  shews  how  one  part  of  a  tuber  or  bulb  may  differ 
in  nourishing  quality  from  another. 

When  frost  comes  before  the  potatoes  are  lifted,  it  first  afiects 
the  stem,  and  through  it  the  tuber,  thus  laying  the  seeds  of 
future  decay.  And  where  should  this  disease  commence  but  in 
that  part  of  the  tuber  most  liable  to  change,  lying  betwixt  the 
cellular  tissue  and  the  starch  globules  in  the  cells,  called  incrust- 
ing  matter  for  want  of  a  better  name  ?  It  is  highly  probable 
that  this  is  the  substance  from  which  the  whole  structure  of  the 
tuber  is  formed,  as  it  naturally  has  a  close  connexion  with  the  stem, 
and  itself  being  in  a  state  of  change  will  be  easily  acted  upon  by 
external  causes,  such  as  the  decay  of  the  stem  produced  by  hoar- 
frost, even  in  ordinar}'  seasons,  and  much  more  in  extraordinary ; 
and  it  is  more  likely  to  be  acted  upon  at  an  early  period,  when 
the  tuber  is  imperfectly  developed,  and  in  a  state  of  continued 
change,  and  in  connexion  with  the  full  luxuriance  of  a  wateiy 
stem.  Thus  it  will  be  seen  that  a  severe  frost,  some  time  before 
lifting  the  potatoes,  may  lay  the  foundation  of  future  disease,  and 
assist  in  producing  the  modified  disease  to  which  we  have  been 
accustomed.  The  tubers  nearest  the  stem  being  likely  first  to 
be  affected  would  cause  one  potato  to  be  sound  and  another  not, 
and,  of  course,  produce  good  and  bad  plants  in  the  same  crop  ; 
but  when  the  frost  comes  early  in  the  season,  as  it  has  done  in 
this,  the  tuber  may  go  to  decay  even  before  the  plant  is  taken  out 
of  the  gi'ound. 

At  page  205  of  Mulder's  Chemistry  of  Animal  and  Vegetable 
Physiology,  it  is  said  that  "  it  is  the  incrusting  matter  which 
putrefies,  the  cellulose  long  resisting  decay ;'"  so  this  remark  at 
once  points  to  the  seat  of  disease  in  the  tuber,  viz.,  the  incrust- 
ing matter  lying  betwixt  the  cell  and  the  starch  globule  within 
it.  This  incrusting  matter  is  stated  to  be  dissolved  by  alkalis, 
and  by  this  means  perhaps  assimilated  by  the  tuber,  and  where, 
in  the  growing  potato  plant,  are  these  alkalis  abundant  but  in 
its  stem,  the  office  of  which  is  the  formation  of  starch  and 
cellulose,  perhaps  through  the  incrusting  matter  ?  If  the  stems,  by 
firost  or  other  external  i?auses,  be  destroyed,  the  supply  of  the 
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alkalis  is  out  oif,  and  the  primary  forces  of  the  moleonlet  JCt9 
deranged,  and  the  plant,  ceasing  to  grow  healthily,  most  go  to 
putrefaction,  commencing  first  with  the  decay  of  the  stem  where 
it  was  first  attacked,  and  is  soon  communicated  to  the  tuber, 
and  where  should  the  affection  shew  itself  first  in  the  tuber  hai 
in  the  incrusting  matter,  by  its  more  immediate  oonnezion  with 
the  stem?  In  the  old  disease  I  have  frequently  observed,  when 
affected  potatoes  were  cut,  that  a  dark  film  shewed  itself  aronad 
the  inside  of  the  outer  cellular  covering  of  the  tuber ;  and  as  it  im 
likely  that  the  stem  communicates  its  influence  to  the  whole  tuber, 
first  around  it,  and  then  through  its  whole  structure,  the  disease 
is  thus  shewn  to  arise  from  external  causes,  modified  by  the  con- 
dition of  the  soil  and  seed,  as  well  as  the  locality. 

If  this  view  be  correct,  green  potatoes  should  be  selected  for 
seed,  and  as,  after  the  cutting  off  the  stem,  no  decay  can  take 
place,  that  operation  has  quite  a  different  effect  from  the  catting 
down  by  frost,  as  it  always  lays  the -foundation  of  future  disease, 
which  shews  itself  afterwards  as  rot  or  as  a  degenerate  plant.  By 
Clotting  the  stem,  the  potatoes  become  thoroughly  dried  before  be- 
ing lifted,  and,  with  exposure  to  the  atmosphere,  the  tubers  are 
rendered  more  fit  for  being  kept  in  a  healthy  state.  It  may  be 
objected  to  the  cutting  off  the  stem  that  the  tubers  are  exposed 
to  frost,  which,  however,  may  be  easily  guarded  against  by  furrow- 
ing up  the  potatoes  ;  but,  indeed,  should  frost  really  come,  pro- 
tection from  the  stem  is  soon  gone.  Thorough  draining,  deep 
ploughing,  and  proper  working  the  land,  in  so  far  as  they  remove 
the  cause  of  hoar-frost  and  invigorate  the  plant,  must  render 
plants  growing  upon  them  more  free  from  such  attacks  than  plants 
which  are  differently  treated. 

When  the  potato  plant  is  in  full  vigour  of  growth,  th^re  are 
more  alkalis,  as  potash  and  soda,  present  than  in  autumn  when 
the  stem  goes  naturally  to  decay.  Potash  and  soda  being 
necessary  for  all  plants  rich  in  starch,  their  presence,  in  greater 
or  less  abundance,  must  exercise  an  important  office  in  the  func- 
tions of  such  plants,  and  all  luxuriant  stems,  even  in  autumn,  must 
contain  the  alkalis,  whose  principal  office  in  the  stem  is  apparently 
to  prepare  food  for  the  tuber,  and  if  hoar-frost  come,  and  a  hot 
sunny  day  succeed,  putrefaction  in  the  stem  must  be  the  oonse- 
quence,  and,  in  course  of  time,  should  the  putrefactive  matter  not 
be  removed,  it  will  affect  the  tuber. 

It  would  be  highly  interestirg  and  instructive  for  the  chemist 
or  physiologist  to  point  out  the  changes  produced  by  frost  upon 
the  stems  of  the  potato  plant,  and  trace  it  down  to  the  tnber, 
giving  the  analysis  of  good  and  bad  stems,  and  of  the  incrust- 
ing matter,  diseased  and  not  diseased  ;  likewise  of  potatoes  in  an 
advanced  stage  of  their  growth,  as  well  as  at  their  commencement; 
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beoatwe  in  all  these  different  stages  the  disease  may  assume  differ- 
ent  forms  in  different  soils,  but  ultimately  the  whole  may  be 
referred  to  the  same  cause. 

All  bulbous  roots,  or  those  accumulating  starch,  require 
slkmlie  to  be  applied  along  with  azotised  manures,  in  order  to 
seoure  their  full  benefit,  regulated  according  to  the  nature  of  the 
soil.  Considering  that  in  all  bulbous  roots,  or  tubers  accumu- 
lating starch,  a  great  uniformity  may  exist  in  the  consequences 
following  the  changes  of  the  season,  the  rotting  of  the  turnips 
by  firost  and  moisture  may  be  a  similar  affection  to  the  present 
rotting  of  the  potato.  It  is  well  known  that  the  rotting  of 
turnips  is  the  effect  of  frost,  first  commencing  with  the  shaw — 
and  that  it  appears  first  in  low  damp  situations,  and  along  rivers, 
facts  which  may  assist  in  leading  to  a  knowledge  of  the  rot- 
tenness in  the  potato,  by  attending  to  the  appearances  and 
changes  produced  by  it  upon  the  substance  of  the  turnip. 


ACCOUNT  OF  THE  HIGHLAND  AND  AGRICULTURAL  SOCIETY  S 
GENERAL  SHOW  AT  DUMFRIES  IN  OCTOBER  1845. 

Galloway  was  the  district  in  which  the  great  annual  Show  of 
the  Highland  and  Agricultural  Society  was  held  this  year. 
This  district  comprehends  the  counties  of  Dumfries,  Kirkcud- 
bright, and  Wigton ;  and  to  the  lord-lieutenants,  sheriffs, 
conveners,  gentlemen,  and  farmers  of  these  counties  was  the 
direct  management  of  the  show  intrusted,  while  the  adjoining 
counties  of  Ayr  and  Lanark,  and  the  counties  of  Cumberland  and 
Northumberland,  over  the  English  border,  contributed  largely  to 
the  exhibition.  Dumfries,  as  being  the  most  important  town 
in  the  district,  was  selected  as  the  site  of  the  show. 

We  think  it  right  to  notice  a  question  which  was  put  to  us  by 
several  persons,  in  order  to  satisfy  the  public  mind  as  to  tl  e 
party  who  chooses  the  sites  for  these  annual  shows.  It  was 
asked  that,  as  Dumfries  is  an  inconvenient  place  for  people  to 
reach  by  coach,  and  still  more  so  for  stock  by  steam-boat,  why 
the  Society  chose  it  for  a  place  of  exhibition?  It  should  be 
dearly  understood  that  the  Society  do  not  absolutely  select  the 
districts  in  which  shows  shall  take  place.  They  agree  to  hold  a 
show  in  any  district  to  which  they  are  specially  invited  by  the 
leading  agriculturists  residing  in  it,  and  who  will  guarantee  a 
certain  sum  to  be  awarded  as  premiums ;  and,  as  much  the  'argest 
share  of  all  the  premiums  distributed  at  the  shows  is  raised  in  the 
districts,  the  Society,  as  a  matter  of  fairness,  intrust  the  local 
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arrangemoHts  to  those  contributors  of  the  money  who  are  members 
of  the  Society,  and,  of  course,  the  choice  of  the  site  is  one  of 
the  arrangements  which  is  placed  at  the  discretion  of  the  local 
committee ;  and,  besides,  members  residing  on  the  spot  are  natur- 
ally supposed  to  be  the  best  judges  of  the  locality  which  shall  best 
suit  for  an  exhibition  of  the  stock  of  the  district.  But  railways  will 
soon  make  Dumfries  as  accessible  as  other  places.  Another  of 
the  local  arrangements  with  which  the  Society  do  not  absolutely 
interfere  is  the  season  when  the  show  shall  be  held.  But,  in 
offering  these  explanatory  remarks,  we  do  not  intend  to  say  that 
the  Society  has  now  relinquished  all  control  in  fixing  the  time  and 
place  of  the  Shows.  They  still  retain  the  power  of  control,  and 
may  exercise  it  whenever  the  occasion  may  call  it  forth,  but,  prac- 
tically, the  local  members  have  the  preliminary  aiTangements 
intrusted  to  them.  There  are  two  matters,  however,  with  which 
the  Society  never  interfere  in  any  degree,  namely,  the  mode  in 
which  the  local  funds  are  raised,  and  the  procuring  of  the  accom- 
modation for  the  great  dinners. 

Last  year,  at  Glasgow,  the  time  chosen  for  the  Show  was 
August,  the  period  at  which  the  show  had  been  held  for  several 
years.  This  year  the  people  of  Gralloway  chose  October,  the 
original  period  at  which  the  shows  were  held  for  many 
years.  We  are  not  acquainted  with  the  reasons  which  in- 
duced the  old  period  to  be  revived.  A  show  in  August  is 
supposed  to  interfere  with  the  operations  of  an  early  har- 
vest, as  was  found  to  be  the  case  at  Berwick-on-Tweed  in 
1842,  and  October  was  found  this  year  at  Dumfries  to  inter- 
fere with  those  of  a  late  one.  It  is  evident  that  a  meeting  in 
any  of  the  months  of  August,  September,  or  October  is  in 
danger  of  interfering  with  harvest  operations.  We  have  long 
held  the  opinion  that  the  beginning  of  May  is  the  period  which 
would  least  interfere  with  farm  operations,  and  at  the  same  time 
would  concentrate  the  largest  display  of  farm  produce,  in  the 
highest  state  of  perfection.  Bulls  and  stallions  are  then  in 
their  glory  ;  cows  are  calved,  and  in  full  milk  ;  ewes  have  their 
lambs  at  foot ;  fat  stock  of  every  description  are  in  the  highest 
condition;  lean  stock  of  every  kind  is  in  the  freshest  onler; 
jheep  are  all  rough  in  the  wool ;  pigs  and  their  litters  are 
then  most  healthy ;  poultry  are  in  the  highest  feather ;  the  best 
seeds  of  the  season  could  then  be  exhibited ;  and  even  the 
(choicest  roots  might,  till  then,  be  preserved  in  a  sound  state. 
The  only  inmate  of  the  farm  then  out  of  high  condition  is  the  tup. 
We  should  much  desire  to  see  a  great  show  held  at  this  season,  m 
ih  fine  farming  district,  such  as  Berwick  ;  and,  while  speaking  on 
the  subject  of  shows,  we  should  also  desire  to  have  an  annual 
3xhibition  of  fat  stock  of  all  kinds  established  at  Edinbu^h 
''^me  ^^^  -     T7    lan«»a»'v      ^^e  railroads  now  in  progress  in  dim- 
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rent  parts  of  the  country  will  soon  present  facilities  for  esta- 
blishing such  a  show  in  the  metropolis  of  Scotland. 

The  ground  appropriated  for  the  exhibition  at  Dumfries  con- 
sisted ofa  part  of  the  level  haugh  of  diy  land  in  old  grass,  called  the 
Dock,  situated  on  the  margin  of  the  Nith,  on  the  same  side  of  the 
river,  and  about  half  ar-mile  belowthetown.  So  much  of  this  ground 
as  was  actually  occupied  by  the  exhibition  extended  from  the 
edge  of  the  river  to  the  foot  of  the  rising  ground  on  which  the 
Infirmary  stands.  It  was  inclosed  with  a  high  partition  of  stout 
boarding,  embracing  within  it  an  area  of  several  acres.  The  stalls 
for  the  horses  and  cattle  occupied  the  entire  circumference  of  this 
area,  with  the  exception  of  the  parts  taken  up  with  a  number  of 

fites,  by  which  the  stock  and  visitors  found  separate  entrances, 
he  pens  for  the  sheep  and  pigs  were  placed  towards  one  end  of 
the  uiow-yard  and  those  for  sheep  and  poultry  were  near  the 
other  end,  while  the  implements  occupied  a  double  straight  line, 
stretching  from  one  division  of  those  pens  to  the  other.  A  long 
shed  for  the  exhibition  of  dairy  produce,  and  another  for  that  of 
vegetable  productions,  stood  in  a  line  parallel  with  the  lines  of 
implements  and  between  them  and  the  cattle.  The  ladies^ 
gallery  was  placed  in  a  similar  position  on  the  opposite  side  of 
the  ground,  having  the  stage  in  front,  upon  which  the  prize  stock 
are  individually  exhibited,  and  from  which  the  premiums  are 
announced,  as  also  a  covered  orchestra  for  the  band  of  music. 
The  rooms  for  the  acting  Committee  and  Judges  tomeet  in,  as  well 
as  the  refreshment  room,  were  accommodated  under  the  gallery. 
There  was,  besides,  a  large  tent  for  breakfast,  and  another  was 
appropriated  for  the  smaUer  and  more  delicate  articles  exhibited, 
such  as  models  and  drawings.  As  a  whole,  the  show«*yard  was 
very  convenient,  and  looked  well,  and  having  the  rising  ground, 
with  gardens  and  villas,  on  the  east  side,  for  a  screen,  it  was  well 
sheltered,  while  along  the  other  side  the  beautiful  Nith  presented  an 
ornamental  and  open  scene.  The  view  from  the  show-yard  of 
the  opposite  bank  of  the  river,  and  of  the  towns  of  Dumfries 
and  Maxweltown  in  the  distance,  conjoined  as  these  are  by  the 
fine  old  bridge  spanning  the  river,  could  not  fail  to  attract  the 
notice  of  the  lovers  of  the  picturesque. 

There  were  great  and  well-grounded  apprehensions  of  the 
weather  proving  unfavourable  for  an  exhibition  of  stock,  but 
the  greatest  apprehension  was  for  the  safety  of  the  erections  on 
the  show-ground  after  they  were  nearly  completed,  from  an  over- 
flow of  the  river,  in  consequence  of  the  heavy  rains  towards 
the  end  of  the  week  previous  to  the  show. 

It  rained  all  Friday,  (says  the  Dumfries  Herald,)  and  the  Nith  rose  rapidly. 
In  the  afternoon  the  area  of  the  show  yard  was  completely  flooded,  and  fears 
began  to  be  entertained  for  the  wooden  wall.  About  half- past  nine  o^cIock  in  the 
eTening  the  river  was  oyer  the  whole  of  the  White  Sands,  inundating  the  lower  parts 
of  the  Vennel  and  Kirkgate,  and  other  streets,  and  reaching  the  very  bottom  of 
Atsembly  Street.     About  ten,  the  outer  wooden  wall  of  the  show-yard,  which  ran 
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along  the  margin  of  the  riyer,  gave  way,  and  waa  floated  off  intlantly.  A  number  of 
hurdiefl  were  also  swept  away.  Saturday  morning  shewed  the  Nith  sobeidine.  The 
show-yard  scene,  however,  was  a  dreary  one|  and  to  make  matters  still  graomier, 
it  rained  more  or  less  all  Saturday.  But  the  active  hand  of  man  was  again  at  work ; 
tile-drains  were  run  up  through  the  enclosed  spaee,  to  draw  off  tbe-water  ;■  evenrthing 
was  put  to  rights.  It  was  soon  generally  admitted  that  the  wall  which  had  been 
carried  off  was  not  an  essential  part  of  the  structure ;  and  so  men's  spirits  rose 
again.     Sunday  dawned  beautifully,  and  continued  line  throughout. 

The  ^ound,  being  naturally  dry,  was  soon  rendered  firm  by 
the  draining.  Very  little  rain  fell  during  the  three  days  ct  the 
show,  and  there  was  a  good  deal  of  sunshine,  though  there  were 
showers  under  night.  There  was,  therefore,  cause  for  gratula- 
tion  that,  in  so  wet  a  season  as  this,  three  days  should  have 
consecutively  passed  of  so  an-eeable  a  character  as  those  which 
had  been  appointed  for  the  show  so  long  before. 

The  entire  exhibition  was  thus  dividecl  over  the  three  days : — 
On  Tuesday  the  7th  were  the  trial  and  exhibition  of  agricultural 
implements,  and  the  show  of  dairy  produce,  seeds,  roots,  and 
plants.  On  Wednesday  the  8th  was  the  general  show  of  cattle, 
norses,  sheep,  swine,  poultry,  and  the  whole  of  the  articles 
enumerated  above,  exhibited  on  Tuesday.  And  on  Thursday 
the  9  th  was  the  exhibition  of  the  prize  stock,  implements,  and 
other  articles. 

It  may  prove  interesting  to  give  an  abstract  of  the  number  of 
lots  of  every  kind  entered  for  exhibition. 

Cattle. 

Galloway  Breed, .     .    .     Aged  Bulls,       ....  1 1 

Young  Bulls,    ....  1 1 

Cows, 16 

Spayed  Heifers,     •    .     .  2 

Oxen, 13 

Heifers,  ......  8 

Heifers  in  Calf^     ...  8 

Stirks, 36 

10ft 

Shwi'H&rn  Breed,   .    .     Bulls, U 

Bull  stirks, tO 

Cows,      ......     13 

Heifers, 26 

00 

AyrMreBrMd,  .     .     .     Aged  Bulls,       ....       8 

Young  Bulls,    ....      4 

Cows, 16 

Heifers, 17 

45 

Wetft  HigUand  Breed,      Oxen,       12 

PolUdBree^^      ,     .  Oxen 2 

Any  Breec  .  Jxen, 9 

f^^ct^*   ^-^  .  ^ulls, 6 

"3ow», 14 

-lei^ers, 10 

Uirks, 9 

Jalves, 6 

^^en, 18 

*^ 

-"•     — w-^-d,  28ftCattl». 
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DmmgHd  H9nm, .    .    .    Stallioii% 16 

Mara, 10 

CJolto,      ......      7 

Fillioi, l« 

48 

OmmA  H'orMi,       .    .    .     Stallions, 8 

BtirM  owooB    ••••••••*■•.•••  10 

Sheep. 

Lmettttr  Brmd,  •         •    Ag«d  Tape,       ....  13 

Shearling  Tnp8»    ...  17 

Ewes,      ....*.  24 

Gimraen, 27 

Wethem,     •    .    .    .     .  6 

87 

CkstkiBr^df    .     .     .    Aged  Taps,       ....  24 

Shearling  Tups,     ...     49 

Ewes, 40 

GimmerB, 70 

Wethers, 36 

911 

Black'/actd  Brdtd,  .     .    Tope, 16 

£we8, 20 

Gimmers, 00 

Wethers, 10 

106 

SotOkdown  Brted,     .    .    Tups, 9 

Ewes, 3 

6 

Crom$9 Wethers, 40 

Lambs, 40 

80 

Ejdra  Stock, 48 

Swine  J 

Large  and  Suuiii  Brwed$,    Boars, 11 

Sows, 18 

Pig*, 12 

Extra  Stock, 90 

Poultry. 

Turkeyi^ 16 

Dorking  FowUy 28 

Any  other  Pure  Breed, 4 

Ducke, >    .  98 

Oeeee,    .    .     .     • 10 

Any  deserivtion  qf  Poultry, 10 

Extra  Stock, 6 

Carry  forward,  .        .        •        . 
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285Gattlo. 


76  Horses. 


637  Sheep.* 


69  8win«. 


101  Poultry. 
1060 
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Brought  forward,        •         ;         •      > .  1060 

Dairy  Produce. 

Cured  Butter, 35 

Sweet  Milk  Chfese 37 

Skimmed  MUk  Chee$e, 12 

Extra  Butter, 3 

Extra  Cheete, 1 

88  Dairy  produce. 


Wheat,  White, 6      . 

Red,       1 

Spring, . 4 

Barley, 2 

Oait,  Potato, 2 

Hopetoim,       1 

Sandy, ' 3 

6 

Beam, 3 

Perenniai  Rye-Orass  Seed, 7 

New  variety  of  grcui  Seed, .  2 

Turnip  Seed,  Swedish, 8 

Green-top  Globe, 2 

Yellow  Bullock,         4 

12 

42  Seeds. 

Hoots, 

Tumipt,  Swedish, 7 

Yellow  Bullock, 6 

White,       ...........      2 

14 

Potatoes, 13 

27  Roots. 

Improved  BootM  attd  Seeds, 4 

Extra  Seeds,  Boots,  and  Plants, 12 

Wool. 

Ffoewf,  Cheviot  and  Black- faced 11  Wool, 

Implements, 
Collection  of  Implements,        1  Competitors  with    0  implements. 

New  Implements,       .     .       10  ^^  .^14         «^ 

Design^  Model,  or  Drawing,  4  —  ^^8        -^ 

Improvementsin  subsoil  plough  3  «^      3 

common  plough,  II  ^^  «^    12        .^ 

—        barn  fanners,      2  .^  —      2        ^^ 

.^        farm  eart  and 

wheels^      .4  —  ^^      fs        ^^ 

-^plementsfor 
)ot(Mtoan'**" 

•*v  crop.  •  •  —    23        ^^ 

...,plement     j 

lairyhr^-m.^  ^10 

m^.e»^.<.«  tntroduT"    "' 
Scotland,       ,  ,6 

Improved  TUe  Pip^  s  ^      7  articles. 

Patented  J^'-'^n  >'  ^^    46      ^^ 

143  Implementi 

1,387  Lots. 
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On  Tuesday,  numerous  committees  and  sub-committees  were 
appointed  to  superinted  the  different  departments  of  the  business 
of  the  show  on  this  and  the  succeeding  days,  and  the  following 
gentlemen  were  also  requested  to  act  as  judges  of  the  various 
classes  of  objects  enumerated  below : — 

0/tke  Galloway  Breed. — Mr  John  M'Queen,  Auchinhay  ;  Mr  Robert  M'Moniesy 
Cluipel  ;  Mr  Alexander  Craig,  Bighouse,  SutherlandBbire ;  J*  B,  Femie,  Esq,  of 
Kilmux,  Fifeshire,  and  Mr  John  Stronyan,  Barr,  Newtown  Stewart.  | 

0/  tie  Short-horn  Breed. — John  Heriot,  Esq.  of  Foleybills,  Berwickshire,  and 
Mr  William  Bartholomew,  Goltho,  Lincolnshire. 

0/  the  Ayrshire  Breed. — Mr  David  Tenant,  How  well,  and  Mr  John  Buchannan, 
Finnich. 

0/the  West  Highland  Breed.— ^Ir  Donald  McDonald,  Craigruie,  and  Mr  William 
Gillespie,  Gateside,  Douglas. 

0/Ute  Polled  Breeds. — Mr  Craig,  Mr  Fernie.  and  Mr  Stronyan. 

Of  any  Breed. — Mr  Heriot  and  Mr  Bartholomew. 

Of  Horses. — Professor  Dick,  Edinburgh ;  Mr  Williamson,  Veterinary  Surgeon, 
Eklinburgh;  Mr  Andrew  Black,  Smeaton,  Dalkeith  Park,  and  John  Campbell 
Renton,  Esq.  of  Mordington,  Berwickshire. 

Of  Leicester  Sheep. — Mr  John  Grey,  Dilston,  Northumberland,  and  Mr  Adam 
Brack  Boyd,  Cberrytrees,  Roxburghshire. 

Of  Cheviot  Sheep. — Mr  Robert  Tod,  Cardrona  Mains,  Peebless-sbire,  and  Mr 
James  Murray,  Craigend. 

Of  Black-faced  Sheep.— Mr  M'Donald  and  Mr  Gillespie. 

Of  Southdown  Sheep. — Mr  John  Dudgeon,  Spylaw,  Roxburghshire,  Mr  Andrew 
Byres,  and  Mr  Walter  Carrutbers. 

Of  Crosses. — Mr  Dudgeon,  Mr  Byres,  and  Mr  Camithers. 

Of  StDine—Mr  Grey  and  Mr  Tod. 

Of  Poultry. — Sir  William  Jardine,  Bart.,  of  Applegarth,  Dumfriess-shire  ;  Hugh 
Corrie,  Esq.,  younger  of  Steilston,  and  Mr  Shaw,  Druralanrig  Castle. 

Of  Dairy  Produce. — Mr  Francis  Richardson,  Edinburgh,  and  Mr  James  Biggar, 
Maryholm,  Dumfriesshire. 

Of  Implements. — Professor  Low,  Edinburgh  ;  W.  M.  Alexander,  Esq.  of  Balloch- 
myle  ;  Mr  Dalzell,  Whitehouse  Villa,  Edinburgh ;  George  TumbuU,  Esq.  of  Abbey 
St  Bathans,  Berwickshire  ;  Mr  Smith,  late  of  Deanston,  and  Mr  Scoular,  Had- 
dington. 

Of  Roots  and  Seeds. — Sir  William  Jardine,  Mr  Lawson,  Edinburgh,  Mr  Little, 
Carlisle,  Mr  Brack  Boyd,  Mr  Dudgeon,  and  Captain  M'Murdo. 

The  judges  of  dairy  produce,  roots,  and  seeds,  and  of  implements, 
were  engaged  in  their  duties  on  Tuesday ;  those  of  stock  on 
Wednesday.  We  now  proceed  to  enumerate  the  awards  of  pre- 
miums in  the  order  in  which  the  exhibitions  took  place ;  and 
shall  not  repeat  the  number  of  competitors  at  the  head  of  each 
particular  class,  but  refer  generally  to  the  list  given  above. 

I. — Dairy  Produce. 
1 .  Curing  Butter, 

To  the  owner  of  any  Dairy  who  made  and  cured  the  best  quality  of  Batter  for 
the  market,  not  being  less  than  two  cwt,  during  the  season  1843 — the  premium  of 
five  sovereigns,  to  No.  30,  belonging  to  James  Rome,  Allerbeck,  Dumfriesthire. 

For  the  second  best  quality  of  ditto — the  premium  of  three  soyereigns,  to  No.  2, 
belonging  to  Alexander  Aitkenhead,  Barskevin,  Renfrewshire. 

An  extra  premium  was  awarded  to  Robert  Osborne,  Dalscone,  near  Dumfries. 
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The  general  qa»lity  of  the  butter  was  considered  by  the  judges  as  TMy  good, 
and  the  state  iu  which  it  was  presented  for  exhibitiou  eriuced  attention,  neatnesa, 
and  cleanliness. 

2.  Making  Cheese, 

For  the  best  specimen  of  Sweet  or  Full  Milk  Cheese,  made  of  any  variety  that  he 
finds  most  profitable  for  the  market— the  premium  of  five  soyereigns,  to  No.  S7» 
belonging  to  John  Young,  Nether  Kirkcudbright,  Dumfriesshire. 

For  the  second  best  ditto — the  premium  of  three  soyereigns,  to  No.  16,  belonging 
to  Thomas  Kennedy,  Chapelhill,  Dumfriesshire. 

The  judges  commended  the  cheeses  of  James  Moffat,  Gateside,  near  Sanquhar, 
Dumfriesshire,  as  being  yery  handsome  and  well  made,  and  those  oi  James 
M*Adam,  Clearie,  Newtown-Stewart,  Wigtoushire,  as  worthy  of  notiee. 

For  the  best  quality  of  Cheese  from  Skimmed  Milk,  made  for  sale  daring  the 
season  of  1845,  not  being  less  than  one  cwt. — the  premium  of  five  soyereigns^  to  No. 
6,  belonging  to  Janet  M'Kay,  Chapel  Dairy,  Dumfriesshire. 

For  the  second  best  quality  of  ditto— the  premium  of  three  soTereigns,  to  No.  8, 
belonging  to  William  Muir,  Hardingtun  Mains,  Dumfriesshire. 

II. — Seeds  and  Roots. 

For  the  best  and  approved  sample  of  White  Wheat,  of  any  Tariety-i.the  silyer 
medal,  to  No.  2,  belonging  to  Thomas  Laurie,  Terreglestown,  Dnmfnesshire. 

For  the  best  and  approved  sample  of  Red  Wheat,  of  any  variety — the  silver 
medal,  to  No.  1,  belonging  to  William  Watts,  Craigs,  Dumfrieeshire. 

For  the'best  and  approved  sample  of  Spring  Wheat — the  silver  medal,  to  No.  4, 
belonging  to  John  Mackenzie,  Bamhill,  Dumfriesshire. 

For  the  best  and  approved  sample  of  Barley,  of  any  variety — ^the  silver  medal,  to 
No.  2,  belonging  to  John  Mackenzie,  Bambill. 

For  the  b^  and  approved  sample  of  Potato  Oats — the  silver  medal,  to  No.  2, 
belonging  to  Qeorge  Riddick,  Greeuhillhead,  Dumfriesshire. 

For  the  best  and  approved  sample  of  Hopetoun  Oats — the  silver  medal.  Not 
awarded. 

For  the  best  and  approved  sample  of  Sandy  Oats — the  silver  medal,  to  No.  3, 
belonging  to  Robert  Osborne,  Dalscone,  Dumfriesshire. 

For  the  best  and  approved  sample  of  Beans,  of  any  variety — the  silver  medal 
Not  awarded. 

For  the  best  and  approved  sample  of  Perennial  Rye-Grass  Seed,  of  any  variety — 
the  silver  medal,  to  No.  2,  belonging  to  Thomas  Biggar,  King*8  Grange,  Kirk- 
cudbright. 

An  extra  premium  was  awarded  to  Alexander  Watt,  Gainleitch,  Ayrshire. 

For  the  best  and  approved  sample  of  any  new  variety  of  Grass  Seed,  introdaeed 
into  the  culture  of  the  farm — the  silver  medal,  to  No.  2,  belonging  to  Thomas 
Biggar,  King's  Grange. 

For  the  b^t  and  approved  sample  of  Swedish  Turnip  Seed — the  silver  medaly  to 
No.  5,  belonging  to  William  Skirving,  Walton,  Lancashire. 

For  the  best  and  approved  sample  of  Green  top  Globe  Turnip  Seed — the  silver 
medal,  to  No.  1,  belonging  to  Thomas  Kennedy,  Dumfries. 

For  the  best  and  approved  sample  of  Yellow  Bullock  Turnip  Seed — the  cilvsr 
medal,  to  No.  1,  belonging  to  John  Corrie,  Gallowberry,  Dumfriesshire. 

For  the  be^t  and  approved  sample  of  20  Roots  of  Swedish  Turnips,  of  any  variety 
^  the  silver  medal,  to  No.  7*  belonging  to  John  Mackenzie,  Bamhill,  Dumfriesshire. 

For  the  best  and  approved  sample  of  20  Roots  of  Yellow  Turnips,  of  any  variety 
— the  silver  medal,  to  No.  1 ,  belonging  to  James  Connell,  Conheath,  Dnmfriesshlre. 

For  the  best  and  approved  sample  of  20  Roots  of  White  Turnips,  of  any  variety 
— the  silver  medal,  to  No.  1,  belonging  to  Thomas  Laurie,  Terreglestown,  Dnmfries. 

For  the  best  and  approved  sample  of  20  Roots  of  any  other  plant  suited  to  fi<rid 
eultnre — the  silver  medal.    No  competitor. 

For  each  of  the  two  best  and  approved  varieties  of  Potato  snSted  for  the 
Table — the  silver  medal,  to  No.  10,  bebnging  to  William  Osborne^  Dalscone, 


8UOW  AT  DUMFIUSa  IN  OCTOB£K  1845.  185 

Dimfrif««hire>  for  a  yBtieiy  named  Bujfk,  and  alao  to  No.  6,  for  Potatoes  named  N'ew 
Tart  Wkkte^y  belonging  to  \Villiain  Gordon,  CastlehiU,  Dumfrieashire. 

And  for  the  best  and  approved  Potato  for  Feeding  Cattle — the  silver  medal,  to 
No.  13,  named  Barny^s  Potato^  belonging  to  Francis  Wood,  Jardington,  Dumfries- 
shire. 

To  each  of  the  four  best  and  approved  samples  of  Seeds  and  Roots,  not  falling 
withm  any  of  the  classes  above  enumerated — the  silver  medal.     No  competitor. 

For  the  best  and  approved  Collection  of  Seeds,  Roots,  and  Plants  exhibited  by 
any  one  competitor — the  premium  was  awarded  equally  between  Peter  Lawaon  & 
Sto,  the  Bociety*8  seedsmen,  and  Thouias  Kennedy,  seedsmany  Dumfiriee. 

Amongst  the  general  collections  exhibited,  that  of  Messrs 
Lawson  &  Son,  seedsmen  to  the  Society,  as  usual,  stood  pre- 
eminent, and  contained  some  new  specimens  of  seeds  and  plants. 
The  judges  noticed  the  following  articles  in  particular  among 
the  collections  of  Messrs  Lawson  and  Mr  Kennedy ;  and  first,  of 
those  exhibited  by  Messrs  Lawson,  were — 

110  distinct  varieties  of  wheat,  6  of  rye,  26  of  oats,  and  35  of  barley,  including 
new  varieties  from  the  Himalaya  Mountains,  Abyssinia,  and  Chinese  iartary.  A 
collection  of  grasses,  and  other  herbage  and  forage  plants  used  in  agriculture,  with 
samples  of  seed  illustrative  of  their  treatise  on  the  cultivated  grus8i  s.  Of  plants, 
there  were  the  Uordeum  bu/bofum,  Bulbous  barley;  Bokhara  clover;  Bromut 
Sckraderi^  a  new  plant ;  samples  and  specimens  of  the  Alsike  clover ;  Eiytnua 
Sibericns,  Bromut  gigatUeus ;  and  a  growmg  specimen,  1 8  inches  in  height,  of  the 
Dacijffis  ^oetpitota^  or  Tussac  grass,  raised  from  the  seed  sent  to  the  society  by  Lord 
Stanley,  the  Colonial  Secretary,  from  the  Falkland  IsUnds.  Captain  M*ifurdo, 
one  of  the  judges,  identified  this  plant  as  a  specimen  of  the  true  Tussac  grass.  There 
were  tubers  of  the  Conqueror  potato,  a  new  and  productive  variety,  from  the  Orkney 
Islands,  four  stems  of  which  produced  84  lbs.  of  potatoes.  The  collection  of  Mr 
Kennedy  of  Dumfries  was  also  excellent,  containing  a  great  variety  of  specimens 
of  natural  grasses  and  uf  grain  ;  a  specimen  of  each  kind  of  forest  tree ;  36  varieties 
of  potato,  and  fine  specimens  of  turnips,  carrots.  Drumhead  cabbage,  and  Kbhl 
Rabi,  all  of  which  the  judges  highly  commended. 

I II. — Implem£nts. 

For  the  best  Collection  of  Agricultural  Implements  and  Machines  of  any  descrip- 
tion, manufactured  by  or  under  the  superintendence  of  the  Exhibitor,  just  propor- 
tion of  parts,  workmanship,  utility,  and  price,  being  considered — the  premium  of 
five  sovereigns,  or  the  medium  gold  medal,  to  No.  1,  to  R.  Gray  and  Sons,  imple- 
ment makers,  Uddingstone,  Lanarkshire ;  and  two  sovereigns  to  William  Smith, 
Lochthom,  Dumfriesshire. 

For  any  new  and  useful  Agricultural  Implement  or  Machine,  that  has  been  satis^ 
factorily  tested  in  actual  work,  not  previously  exhibited  in  competition — the  premium, 
of  five  sovereigns,  or  the  medium  gold  n:edal,  to  No.  S,  John  Geddes,  Cargen  Bridge, 
Kirkcudbright,  for  a  Drill  So  wing- Machine;  and  to  No.  9,  to  Robert  Id  Turk  of 
UastingshaU,  Minnyhive,  for  a  Simple  Stack  Ventilator->the  silver  medal. 

For  any  Design,  Model,  or  Drawing  of  any  new  Machine,  or  Implement  apj^i- 
cnble  to  any  useful  purpose  connected  with  Agriculture,  which  may,  in  the  opuuoii 
of  the  judges,  promise  to  be  successful  in  accomplishing  the  object  intended — the 
silver  medal,  to  No.  3,  to  Mr  Crosskill,  Beverly  Ironworks,  Yorkshire. 

For  !:uch  useful  Improvement  in  the  construction  of  the  Subsoil  Plough  as  mi^ 
be  best  suited  to  accomplish  the  main  object  of  subsoil  ploughing,  viz, — moving, 
breaking,  stirring,  and  effectually  detaching  the  subsoil  from  its  own  substratum, 
without  bringing  it  to  the  surface — the  premium  of  seven  sovereigns,  to  Na  I,  lo 
James  Anderson,  Howwood,  Renfrewshire — for  a  Subsoil  Plough  or  CirublierT- 
three  sovereigns. 

For  any  useful  Improvement  in  the  construction*  of  the  comu.oa  Two-horse 
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Pkagb,  which  has  for  its  object  the  lifting  and  turning  over  the  greatest  quantity  o^M 
the  soil  in  a  given  time,  with  the  least  resistance  to  the  draught,  and  which  produoes^v 
at  the  same  time,  a  fair  and  efficient  surface  for  exposure  or  for  seed.  In  thb  clas^M 
the  judges  were  of  opinion  that  the  several  articles  deserved  notice  for  the  endea— *- 

vours  to  improve  the  common  Plough,  and  for  the  goodness  of  the  workmanship ; 

but  as  the  Ploughs  did  not  exhibit  such  improvements  as  to  bring  them  within  th^^ 
terms  of  the  premium,  they  awarded  twenty- two  sovereigns  for  expenses  among  th^^ 
competitors — eleven  in  number. 

For  any  useful  improvement  in  the  construction  of  Bam  Fanners — the  premiuns. 
of  five  sovereigns.     No  premium  awarded. 

For  any  useful  improvement  in  Farm  Carts  and  Wheels — the  premium  of  thre9 
sovereigns,  to  No.  1,  to  Robert  Crawford,  Uddingstone,  Lanarkshire,  for  a  Car^ 
with  an  Improved  Double  Lock. 

For  any  useful  improvement  on  the  Thrashing- Machine,  particularly  on  the 
Drum,  having  for  its  object  the  saving  of  horse-power  and  producing  clean  work — 
the  premium  of  six  sovereigns.     No  competition. 

For  the  most  useful  improvement  in  the  construction  of  any  of  the  implements 

used  in  the  cultivation  of  the  Turnip  and  Potato  Crops — the  premium  of  one  and  a- 

half  sovereign,  to  No.  1,  to  John  Affleck  and  Co.,  Palmerston,  for  a  Turnip- Drill 

xhibited  by  them ;  and  also  one  and  a-half  sovereign  to  John  Wightman,  the 

ventor. 

To  John  Birkett  StAinton,  Milton,  for  a  Double  Plough — the  silver  medal. 

For  the  most  useful  improvement  in  any  of  the  Utensils  or  Machines  used  in 
Dairy  Husbandry — to  No.  3,  the  silver  medal  to  Robert  Miller,  Balgray,  Dnm- 
riesshire. 

To  Richard  Robinson,  Lisbum,  Ireland,  for  Chums  exhibited  by  him,  five  sove- 
reigns, to  be  divided  equally  between  him  and  the  Inventors,  John  Rowan  and  Sons, 
Ballydare,  Ireland. 

To  the  Implement  Maker  who  shall  have  successfully  introduced  into  Scotland,  of 
his  own  manufacture,  any  Machine  or  Implement  that  is  generally  approved  in  the 
practice  of  Agriculture  in  England  or  elsewhere,  or  a  Modification  of  the  same,  and 
which  has  hitherto  been  but  little  known  or  employed  in  Scotland — the  premium 
of  five  sovereigns.  A  premium  would  have  been  awarded  to  Mr  Crosskill,  had  he 
not  received  one  previously  for  his  Clod-Crusher. 

To  Richard  Robinson,  Lisbum,  five  sovereigns,  for  the  Steaming  Apparatus 
exhibited  by  him ;  and  the  silver  medal  to  Josiah  Jennings,  New  York,  as  being 
partly  the  Inventor. 

For  a  Weighing  Machine,  adapted  to  general  Farm  Purposes,  capable  of  weighing    • 
Stock  or  Produce,  dead  or  alive,  from  the  weight  of  a  Sheep  to  that  of  a  Loaded 
Cart,  and  which  will  indicate  the  addition  of  1 -500th  part  of  the  mass  to  be  weighed 
— the  premium  of  five  sovereigns.     No  competition. 

For  any  improved  Tile  Pipe,  or  other  invention  for  securing  the  mn  of  water  in 
drains,  possessing  the  advantages  of  cheapness  and  durability,  combined  with 
efficiency — the  premium  of  ten  sovereigns.     No  premium  awarded. 

For  approved  Patented  Articles,  and  Articles  not  coming  within  the  range  of  any 
of  the  foregoing  Articles  : — 

To  No.  1,  John  Ainslie,  Alperton,  Middlesex,  for  his  Patent  Hand  Drain-Tile 
■vfachine — the  medium  gold  medal  or  five  sovereigns.  To  No.  4,  to  Robert  Boyle, 
iyr,  for  his  Patent  Tile  Machine — the  medium  gold  medal  or  five  sovereigns.  To 
^o.  5,  to  John  Henry  Charnock,  Wakefield,  Yorkshire,  for  his  Drain-Tile  and 
?ipe  Machine — three  sovereigns.  To  No.  19,  to  John  Weir,  Dumfries,  for  the 
Good  Workmanship  and  Cheapness  of  the  Saddlery  exhibited  by  him — the  silver 
nedal.  To  No.  20,  to  John  West,  Lundie,  Forfarshire,  for  his  Mole  Plough,  which 
nay  be  used  as  a  Subsoil  Plough — two  sovereigns.  To  No.  21,  to  Messrs  Young, 
•'dinburgh,  for  their  Portable  Sheep  Rack — the  silver  medal.     The  Committee 

pressed  their  favourable  opinion  of  the  Quality  and  Cheapness  of  Messrs  Young's 

Vire  and  Iron  Work.  To  Richard  Colroan,  Colchester,  for  his  Expanding  Lever 
Harrow — three  sovereigns.  To  James  Kirkwood,  Tranent,  East  Lothian,  for  hii 
JIarrow  fo'  Brcak''**^  and  Pulverising  Land— three  sovereigns.  To  Norman 
iiockhart  o     *"•»  ^~-        -na-VoKire  ff*     '"♦'x)duction  of  Norwegian  Harrowa — ^two 
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Trial  of  several  of  the  implements  prior  to  the  award  of 
-the  above  premiums  was  made  on  Tuesday  forenoon,  in  a  field 
l)elonging  to  Mr  Thorbum,  near  Maryfield,  about  half-a-mile 
from  the  show-yard,  under  the  superintendence  of  the  Judges. 

IV. — Cattle. 
Galloway  Breed, 

As  might  have  been  expected  from  the  district,  a  large  number 
and  variety  of  this  breed  were  presented  for  exhibition. 

For  the  best  Bull,  calved  between  1st  January  1839  and  Ist  January  1843— 4he 
premium  of  thirty  soyereigos,  to  No.  1,  belonging  to  the  Duke  of  Buccleuch. 

For  the  second  best  ditto — the  premium  of  fifteen  soyereigns,  to  No.  10,  belong- 
ing to  John  Rain*  Calhinains,  Kirkcudbright. 

The  honorary  silver  medal  to  Mr  Marshall,  Kirkcudbright,  as  the  Breeder  of  the 
best  Bull. 

For  the  best  Bull,  not  exceeding  thirty-three  months  old — the  premium  of  ten 
sovereigns,  to  No.  11,  belonging  to  Stair  H.  Stewart  of  Glasserton,  Kirkcudbright. 

For  the  best  two  Breeding  Cows,  belonging  to  the  same  stock,  calved  prior  to  lit 
January  1843^the  premium  of  fifteen  sovereigns,  to  No.  1,  belonging  to  James 
Gillespie,  Annanbank,  Dumfriesshire. 

For  the  best  single  Breeding  Cow,  calved  prior  to  Ist  January  1843 — the  premium 
often  sovereigns,  to  No.  1,  belonging  to  the  Duke  of  Buccleuch. 

For  the  second  best  ditto — the  premium  of  five  soyereigns,  to  No.  6,  belonging 
to  John  M*Fiee,  Borland,  Dumfriesshire. 

For  the  best  two  Spayed  Heifers,  calved  after  1st  January  1842— the  premium 
of  ten  sovereigns.     No  competition. 

For  the  best  two  Spayed  Heifers,  calved  after  Ist  January  1843 — the  premium  of 
ten  sovereigns,  to  No.  1,  belonging  to  the  Duke  of  Buccleuch. 

For  the  best  Ox,  or  Spayed  Heifer,  of  any  age — the  premium  of  ten  sovereigns, 
to  No.  1,  belonging  to  Hugh  Corrie,  Newtonaini,  Dumfriesshire. 

For  the  best  two  Oxen,  calved  after  Ist  January  1842— the  premium  of  ten  sove- 
reigns, to  No.  2,  belonging  to  Stair  H.  Stewart  of  Glasserton,  Wigtonshire. 

For  the  second  best  two  ditto — the  premium  of  five  sovereigns,  to  No.  1,  belonging 
to  Colonel  James  M*Douall  of  Logan,  Wigtonshire. 

For  the  best  two  Oxen,  calved  after  1st  January  1843— the  premium  of  ten 
sovereigns,  to  No.  1,  belonging  to  the  Duke  of  Buccleuch. 

For  the  second  best  two  ditto — the  premium  of  five  sovereigns,  to  No.  2,  belong- 
ing to  Colonel  James  M*Douall. 

For  the  best  two  Heifers,  calved  after  1st  January  1843 — the  premium  of  ten 
sovereigns,  to  No.  1,  belonging  to  John  Halliday,  Moloch,  in  Berwick,  Kirkcud- 
bright. 

For  the  second  best  two  ditto — the  premium  of  seven  sovereigns,  to  No.  3,  belong- 
ing to  William  Sproat,  Bomess,  Kirkcudbright. 

For  the  best  single  Heifer,  in  calf — the  premium  of  five  sovereigns,  to  No.  1, 
belonging  to  the  Duke  of  Buccleuch. 

For  the  best  lot  of  Stirks,  calved  after  Ist  January  1844,  being  not  under  one-half 
of  those  bred  on  the  farm,  and  not  fewer  than  four  in  number — the  premium  of  ten 
sovereigns,  to  No.  7*  belonging  to  William  Sproat. 

For  the  second  best  ditto — the  premium  of  five  sovereigns,  to  No.  3,  belonging 
to  Alexander  Halliday,  Culcraigie,  Kirkcudbright. 

Short-Horn  Breed. 

There  was  little  expectation  that  the  district  would  supply  many 
of  this  breed  of  cattle,  and  yet  those  exhibited  were  good,  and 
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their  presenco  evinced  that  the  breed  is  making  its  way  in  thia^iM 
as  well  as  in  every  other  low  district  of  th«  country. 

For  the  beit  Bull,  calved  between  Ut  January  1841  and  Ut  January  1843- the^^ 

premium  of  thirty  sovereiguB,  to  No.  3,  belonging  to  C.   W.  Haryey,  Walton,  Lan 

caahire. 

For  th^  tecond  best  ditto — the  premium  of  fifteen  sovereigns^  to  No.  5,  belonging^ 
to  William  Jobson,  Chillingham, Newton,  Northumberland. 

The  honorary  silver  medal,  to  C.  W.  Harvey,  as  the  Breeder  of  the  best  Bull. 

For  the  best  Bull  Stirk,  calved  after  Ist  January  1844 — the  premium  of  fifteem 
sovereigns,  to  No.  2,  belonging  to  David  Hill  of  Edenhall,  Cumberland. 

For  Uie  second  best  ditto — the  premium  of  seven  sovereigns,  to  No.  6,  belonging 
to  William  Tod,  Elphinstone  Tower,  East  Lothian. 

For  the  best  Breeding  Cow,  calved  prior  to  1st  January  1843 — the  premium  of 
ten  sovereigns,  to  No.  1,  belonging  to  W.  T.  Carruthers  of  Dormont,  Dumfriesshire. 

For  the  best  Heifer,  ealved  after  Ist  January  1843 — the  premium  of  ten  sove- 
reigns, to  No.  3,  belonging  to  W.  T*  Carruthers. 

For  the  bdst  two  Heifers,  calved  after  1st  January  1844 — the  premium  of  tea 
sovereigns,  tu  No.  1,  belonging  to  W.  T.  Carruthers. 

The  oow  belonging  to  William  Little,  Rose  Castle,  near  Dalston,  county  of 
Cumberland,  and  tint  of  Thomas  Rome,  Bailrch,  near  Ghretua,  Dumliieeshire, 
were  commended  by  the  judges  as  possessing  great  merit. 

Ayrshire  Breed. 
Of  this  breed  the  exhibition  seems  to  have  been  confined  to 
the  produce  of  the  district,  very  few  having  been  sent  from  the 
best  districts  of  Ayrshire  and  Lanarkshire. 

For  the  best  Bull,  calved  between  1st  January  1840  and  1st  January  1843— the 
premium  of  fifteen  sovereigns,  to  No.  5,  belonging  to  George  Lorimer,  Kirklaud, 
Dumfrie8shire> 

For  the  second  best  ditto — the  premium  of  seven  sovereigns,  to  No.  3,  belonging 
to  Lawrence  Drew,  Carmyle,  Lanarkshire. 

The  honorary  silver  medal,  to  Lawrence  Drew,  as  the  Breeder  of  the  best  Bull 

For  the  best  Bull,  calved  after  1st  January  1843 — the  premium  of  five  sovereigns, 
to  No.  2,  belonging  to  James  Orierson,  Morton  Mains,  Dumfriesshire. 

For  the  best  Milch  Cow,  calved  prior  to  1st  January  1842->the  premium  of  ten 
sovereigns,  to  No.  4,  belonging  to  William  Young  Henries  of  Spottes,  Kirkcud- 
bright. 

For  the  second  best  ditto — the  premium  of  five  sovereigns,  to  No.  16,  belonsins 
to  James  Wilson,  Old  Mill,  Ayrshire.  *    * 

For  the  best  two  Heifers,  calved  after  1st  January  1843 — the  premium  of  seven 
sovereigns,  to  No.  13,  belonging  to  William  Muir,  Hardington  Mains,  Lanarkshire. 

For  the  second  best  two  ditto — the  premium  of  five  sovereign^,  to  No.  12,  belong- 
ing to  James  Muir^  Castledykes,  Lanarkshire. 

West  Highland  Breed. 

There  was  no  competition  in  the  breeding  animals  of  this  kind 
of  cattle,  the  exhibition  being  confined  to  fat  oxen. 

For  the  best  two  Oxen,  calved  after  1st  January  1811— the  premium  of  ten  sove- 
reigns, to  No.  6,  belonging  to  Archibald  Stirling  of  Keir,  Stirlingshire. 

For  the  best  two  He^erii — the  premium  of  five  sovereigns.     No  competition. 

Polled  Breeds, 

None  of  the  polled  breeds  of  Forfarshire  and  Aberdeenshire 
eame  to  compete  with  the  polled  oxen  of  Galloway. 

For  the  best  Ox  of  the  Galloway,  Aberdeen,  or  Angus  Polled  Breeds,  calved  aft^r 
1st  January  1841 — the  premium  of  ten  sovereigns,  to  No.  2,  belonging  to  Stair  H. 
Stewart  of  Olasserton,  Wigtonthire. 
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Ant/  Breed, 

There  were  some  fine  oxen  of  this  class,  both  of  the  Short-bom 
and  Gralloway  breeds,  as  well  as  crosses  between  them.  It  will 
be  observed  that  the  Galloways  carried  off  the  prize. 

For  the  best  Ox  of  any  kind,  pure  or  cross,  •of  any  age,  the  particolan  of  the 
breed  bemg  spedfied— the  premium  of  ten  sovereigns,  to  ^io«  2,  belonging  to  Colonel 
James  M*Douall  of  Logan,  Wigtonshire. 

V. HoRSfiS. 

Draught  and  Coach  Honea. 

The  display  of  draught  stallions  was  good,  as  also  of  a  few 
mares,  and  there  was  a  considerable  number  of  excellent  fillies. 
The  coach  stallion  which  gained  the  premium  was  a  very  hand- 
some horse,  of  great  spirit  and  good  temper,  and  having  fine 
free  action.  His  portrait  for  the  Picture-Gallery  of  the  Society'^s 
Museiim  was  intrusted  to  the  artistic  care  of  Mr  Gourlay  Steell 
of  Edinburgh. 

For  the  best  Stallion,  frQm  three  to  tet^  years  old,  for  breeding  Draught  Horses — 
the  premium  of  forty  sovereigns,  to  No.  13,  belonging  to  Thoiuas  Richardson, 
Solemain,  Cumberland. 

For  the  second  best  ditto — the  premium  of  twenty  sovereigns,  to  No.  11,  belong- 
ing to  John  Paterson,  Killeonan,  Argyleshtre. 

For  the  best  Stallion,  from  three  to  ten  years  old,  for  breeding  Horses  for  Coach 
or  Chariot — the  premium  of  twenty  sovereigns,  to  No.  4,  belonging  to  Robert 
Moffat,  Newtown  of  Rockliffe,  Cumberland. 

For  the  best  Mare  for  breeding  Draught  Horses,  and  which  shall  have  been  at 
least  one  year  in  the  possession  of  the  Competitor — the  premium  of  fifteen  sove- 
reigns, to  So.  I,  belonging  to  John  Bartholomew,  Broomhill,  Dumbartonshire. 

For  the  second  best  ditto — the  premium  of  ten  sovereigns,  to  No.  2,  belonging  to 
John  Birrel,  Guards  Farm,  Cumberland. 

For  the  best  three-year-old  Draught  Gelding — the  premium  of  five  sovereigns,  to 
No.  1,  belonging  to  Robert  Hiddles&n,  Riddingwood,  Dumfriesshire. 

For  the  best  two-year-old  Draught  Gelding— the  premium  of  five  sovereigns,  to 
No.  6,  belonging  to  'ihomas  Struthers,  Gilfoot,  Kirkcudbright. 

For  the  best  three -year- old  Draught  Filly — the  premium  of  five  ^overeign8,  to 
No.  5,  belonging  to  Thomas  Smith,  Palfibble,  Dumfriesshire. 

For  the  best  two-year-old  Draught  Filly — the  premium  of  five  sovereigns,  to 
No.  11,  belonging  to  Reginald  Tinning,  Chapeltown,  Cumberland. 

The  two  Stallions,  FdUboy  and  Vulcan^  belonging  to  James  Wilkin,  Tinwald 
Mains,  near  Dumfries,  were  considered  by  the  judges  as  particularly  handsome,  but, 
being  thorough -bred,  they  did  not  properly  belong  to  the  class  of  carriage  horses  in 
whi(3i  they  were  entered.  ^ 

VI.— Sheep. 
1 .  Leicester  Breed. 
The  ehow  of  this  breed  was  superior  to  what  may  have  been 
Qxpeoted  from  the  district,  and  though  many  of  the  animals  came 
from  a  distance,  particularly  from  the  English  Border,  there  were 
a  sufficient  number  of  local  entries  to  evince  that  this  breed,  like 
the  short-horn  cattle,  are  finding  their  way  in  all  the  lower 
parts  of  the  country. 

For  the  best  Tup,  not  exceeding  five  years  old — the  premium  of  ten  sovereigns, 
to  No.  9,  belonging  to  William  Smith,  Burton,  Northumberland^ 
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For  the  second  best  ditto — the  premium  of  five  sovereigns,  to  No.  5,  belonging  t9 
Thomas  Howey,  Lilbumgrange,  Northumberland. 

For  the  best  Shearling  Tup — the  premium  of  five  sovereigns,  to  No.  14,  belonging 
to  William  Smith,  Burton,  Northumberland. 

For  the  best  pen  of  three  Ewes,  not  less  than  two  years  old — ^the  premium  of  five 
sovereigns,  to  No.  6,  belonging  to  Yf  illiam  Parker,  Yanwath  Hall,  Cumberland. 

For  the  best  pen  of  three  Gimmers — the  premium  of  five  sovereigns,  to  No.  9, 
belonging  to  Randle  W.  Saunders  ot  Nunwick  Hall,  Cumberland. 

For  the  best  pen  of  three  Fat  Wethers,  not  exceeding  twenty  months  old — the 
premium  of  three  sovereigns,  to  No.  2,  belonging  to  William  Marshall,  Kirkland,' 
Kirkcudbright 

2.  Cheviot  Breed, 

This  was,  without  exception,  the  finest  exhibition  of  this  breeds 
both  for  purity  of  blood  and  condition,  that  we  ever  saw  at  the 
Society''s  Shows ;  and  their  large  number  was  imposing. 

For  the  best  two  Tups,  not  exceeding  forty,  five  months  old — the  premiun  of  ten 
sovereigns,  to  No.  3,  belonging  to  James  Bryden,  Moodlaw,  DumMesshire. 

For  the  second  best  two  ditto — the  premium  of  five  sovereigns,  to  No.  1,  belong* 
ing  to  William  Aitchison,  Menzion,  Peeblesshire. 

For  the  best  three  Shearling  Tups,  bred  by  the  Exhibitor — the  premium  of  aeveiB 
sovereigns,  to  No.  7,  belonging  to  John  Murray,  Dean*s  Houses,  Peeblesshire. 

For  the  second  best  three  ditto — the  premium  of  five  sovereigns,  to  No.  1,  belong* 
ing  to  William  Aitchison,  Menzion. 

For  the  best  three  Shearling  Tups,  the  property  of  the  Exhibitor,  without  refer- 
ence to  the  Breeder — the  premium  of  five  sovereigns,  to  No.  4,  belonging  to  Robert 
Elliot,  Hardgrave,  Dumfriesshire. 

For  the  best  pen  of  ten  Ewes,  not  exceeding  six  years  old,  selected  from  a  regular 
breeding  stock  of  not  fewer  thun  two  hundred — the  premium  of  ten  sovereigns,  ta 
No.  3,  belonging  to  James  Bryden,  Moodlaw. 

For  the  second  best  pen  of  ten  ditto — the  premium  of  five  sovereigns,  to  No.  4^ 
belonging  to  Thomas  Little,  Pennyland,  Dumfriesshire. 

For  the  best  pen  of  ten  Gimmers,  selected  from  a  regular  breeding  stock  of  not 
less  than  two  hundred  Ewes,  and  kept  with  the  breeding  stock  until  the  period  of 
the  Show — the  premium  of  five  sovereigns,  to  No.  5,  belonging  to  Thomas  Little; 
Pennyland. 

For  the  best  pen  of  five  Fat  Wethers,  not  exceeding  thirty-two^months  old — the 
premium  of  five  sovereigns,  to  No.  2,  belonging  to  Charles  Stewart,  of  Hillside, 
Dumfriesshire. 

For  the  best  pen  of  five  ditto,  not  exceeding  twenty  months  old — ^the  premimn  of 
five  sovereigns,  to  No.  3,  belonging  to  Charles  Stewart,  Hillside. 

3.  Black-faced  Breed. 

These  also  made  a  good  exhibition,  though  we  had  expected  a 
larger  number  from  so  fine  a  district. 

For  the  best  two  Tups,  not  exceeding  forty-five  months  old — the  premium  of  ten 
sovereigns,  to  No.  3,  belonging  to  Mr  Adam  Blacklock,  Minnygate,  Dmnftiesshire. 

For  the  second  best  two  ditto — the  premium  of  five  sovereigns,  to  No.  2,  belong- 
ing to  Mr  Adam  Blacklock. 

For  the  best  pen  of  ten  Ewes,  not  exceeding  six  years  old,  selected  from  a  regular 
breeding  stock  of  not  fewer  than  two  hundred — the  premium  of  ten  sovereigns,  to 
No.  1,  belonging  to  James  Milligan  of  Hayfield,  Dumfriesshire. 

For  the  second  best  pen  of  teu  ditto — the  premium  of  five  sovereigns,  to  Na  2, 
belonging  to  Thomas  Reid,  Trollos,  Lanarkshire. 

For  the  best  pen  of  ten  Gimmers,  selected  from  a  regular  breeding  stock  of  not 
fewer  than  two  hundred  Ewes,  and  kept  wiih  the  breedmg  stock  until  ^e  peziod  o 
the  Show — the  premium  of  five  sovereigns,  to  No.  3,  belonging  to  Janie*  Milligan. 
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For  the  beet  pen  of  fire  Fat  Wethen,  not  exceeding  fifty-stx  months  old — the 
piemiam  of  five  soTereigns  to  No.  2,  belonging  to  David  Scott,  Northfield,  East 
Lothian. 

4.  Southdown  Breed, 

This  fine  breed  of  sheep  has  not  yet  found  its  way  into  this 
quarter  in  sufficient  numbers  to  produce  an  effect. 

For  the  best  Tup — the  premium  of  ten  sovereigns,  to  No.  2,  belonging  to  Walter 
MTalloch  of  Kirkclaugh,  Kirkcudbright 

For  the  best  pen  of  three  Ewes — the  premium  of  five  sovereigns.     Not  awarded. 

For  the  best  three  Wethers,  shewing  most  symmetry,  fat,  and  weight — the  premium 
of  five  sovereigns.     No  competition. 

5.  Crosses, 

The  cross  that  receives  the  greatest  approval  from  the  breeders 
of  sheep  is  with  the  Leicester  tup,  and  it  certainly  never  fails  to 
impress  both  symmetry  and  aptitude  to  fatten  upon  the  progeny. 

For  the  best  pen  of  five  Fat  Wethers,  a  cross  between  a  Leicester  Tup  and  Cheviot 
Ewes,  not  exceeding  twenty  months  old — the  premium  of  five  sovereigns,  to  No.  3, 
belonging  to  Robert  Smith,  Ladyland,  Kirkcudbright. 

For  the  second  best  pen  of  five  ditto — the  premium  of  three  sovereigns,  to  No.  2, 
belonging  to  James  Mitchell,  Bankhead,  Dumfriesshire. 

For  the  best  pen  of  five  Fat  Wethers,  a  cross  between  a  Leicester  Tup  and  Black- 
&oed  Ewes,  not  exceeding  twenty  months  old — the  premium  of  five  sovereigns^  to 
No.  1,  belongins:  to  J.  J.  Hope  Johnstone  of  Annandale,  M.P.,  Dumfriesshire. 

For  the  best  pen  of  five  Fat  Wehers,  of  any  cross,  under  thirty- two  months  old 
—the  premium  of  five  sovereigns,  to  No.  3,  belonging  to  William  Wright,  BengaT, 
Damfriesshire. 

For  the  best  pen  of  ten  Lambs,  from  Cheviot  Ewes  by  a  Leicester  Ram,  or  any 
long-wooled  Ram,  dropt  subsequently  to  1st  March  1845,  shewn  by  the  breeder—^ 
the  premium  of  five  sovereigns,  to  No.  3,  belonging  to  Archibald  Rodan,  Dnncow, 
Dumfriesshire. 

VII. SwiNE. 

Large  and  Small  Breeds. 

Dumfriesshire  having  been  long  famed  for  its  hams*  &  good 
exhibition  of  pigs  was  reasonably  to  be  expected,  and  the  speci- 
mens of  those  useful  animals  presented  for  exhibition  certainly 
created  no  disappointment.  The  small  breed,  and  most  deservedly, 
seems  to  be  gaining  ground  in  this  district,  as  it  ought  in  every 
other.  For  the  credit  of  this  district,  we  cannot  refrain  express- 
ing our  belief  that  no  curer  of  hams  superior  to  Mr  Robert 
M'Harg  of  Dumfries  exists  in  the  kingdom. 

For  the  best  Boar,  large  breed,  not  under  twelve  months,  and  not  exceeding  four 
years  old — the  premium  of  five  sovereigns,  to  No*  2,  belonging  to  Robert  Graham, 
Hetherside,  Cumberland. 

For  the  second  best  ditto — the  premium  of  two  sovereigns,  to  No.  3,  belonging  to 
Robert  James,  Chalkside,  Cumberland. 

For  the  btst  Boar,  small  breed — the  premium  of  five  sovereigns,  to  No.  6,  belong- 
ing to  M .  C.  Maxwell  of  Terregles,  Kirkcudbright. 

For  the  second  best  ditto — the  premium  of  five  sovereigns,  to  No.  8,  belonging  to 
James  Wilkin,  Tinwald  Downs,  Dumfriesshire. 

For  the  bebt  Breeding  Sow,  large  breed,  not  und^r  twelve  months,  vid  not  exoeedhig 
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four  yean  old — the  premium  of  five  sovereigns,  to  No.  2,  belonging  to  Ro)»ert 
Hewetson,  Auchenbenzie,  Dumfriesshire. 

For  the  seeoiid  best  ditto — ^the  premium  of  two  sovereigns,  to  No.  3,  belongmg  to 
Walter  Hewetson,  Kirkbean,  Dumfriesshire. 

For  the  best  Breeding  Sow,  small  breed — the  premium  of  four  sovereigns,  to  No. 
fl,  belonging  to  Robert  Gibson,  Braehead,  Dumfriesshire. 

For  the  second  best  ditto — the  premium  of  two  sovereigns,  to  No«  8,  beloBging  to 
Kobert  James,  Chalkside. 

For  the  best  two  Pigs,  not  exceeding  forty  weeks  old — the  premium  of  three 
sovereigns,  to  No.  4^  belonging  to  John  Mackenzie,  Bamhtll,  Dumfriesshire. 

VIII.— Poultry. 

This  was  by  far  the  most  extensive  and  finest  exhibition  of  this 
useful  and  indispensable  class  of  stock  on  every  farm  that  has 
yet  taken  place  under  the  auspices  of  the  Society.  Galloway  » 
famed  for  good  poultry,  and  the  specimens  produced  demon- 
strated that  its  fame  has  been  deservedly  acquired.  The  turkeys, 
we  observed^  were  mostly  all  of  black  colour.  We  think  if  the 
white  were  tried  it  would  not  only  produce  a  larger  but  a  more 
delicate  fleshed  bird.  The  geese  were  not  so  broad  and  compact  in 
the  body  as  they  should  be,  possessing  apparently  too  much  of  the 
Irish  blood.  The  white  Aylesbury  ducks  exhibited  by  Mr  Hope 
Johnstone  were  the  largest  and  most  beautiful  birds  of  the  kind 
ever  exhibited  in  Scotland  of  their  age,  only  seven  months.  There 
were  also  a  couple  of  very  fine  large  young  ducks,  of  the  common 
breed,  belcwiging,  we  believe,  to  David  Wright,  Barnsoul  Mill,  Iron- 
gray,  which  had  been  erroneously  entered  by  one  of  his  people 
at  seven  months  old,  whereas,  as  we  were  informed,  being  late 
birds,  they  were  only  four  months  old.  Of  the  fowls,  the  Dorking 
seems  to  take  the  lead.  In  the  Queen'*s  poultry-yard  at  Windsor 
we  have  seen  some  fine  specimens  of  fowls,  new  to  this  country, 
named  the  Cochin  China,  and  the  cross  with  them  and  the  Dork- 
ing produces  magnificent  birds,  the  young  pullets  weighing  a« 
much  as  10  lbs.  a  piece,  and  their  eggs,  the  colour  of  the  shell 
being  warm  brown,  are  represented  to  possess  the  richest 
flavour.  We  trust  that  this  portion  of  the  Society's  exhibition, 
which  is  of  growing  interest,  will  receive  marked  attention  in  every 
part  of  the  country. 

For  the  best  couple  of  Turkeys,  of  any  breed — ^the  premium  of  two  soTereigiis,  to 
No.  6,  belonging  to  J.  J.  Hope  Johnstone  of  Annandale,  M.P.,  Dumfriesshire. 

For  the  second  best  ditto — the  premium  of  one  sovereign,  to  No.  7,  belonging  to 
William  Scot  of  Craigmuie,  Kirkcudbright. 

For  the  best  couple  of  Fowls,  of  the  Dorking  Breed — the  premium  of  one  sove- 
reign, to  No.  9,  belonging  to  J.  J.  Hope  Johnstone. 

For  the  second  best  ditto — the  premium  of  half  a  sovereign,  to  No.  3,  belonging 
to  the  Countess  of  Selkirk,  St  Mary's  Isle,  Kirkcudbright. 

For  the  best  couple  of  any  other  Fowls,  of  pure  breed—-  the  premium  of  one  sove- 
reign, to  No.  1,  belonging  to  Mrs  Stewart,  South  wick,  EirkcudLright 

For  the  second  best  ditto — the  premium  of  half  a  sovereign,  to  No.  2,  belonging 
to  Robert  Thomson,  Annficld  Pottery,  Glasgow. 

For  the  best  couple  of  Ducks,  of  any  breed — the  premium  of  one  sovereign,  to 
No.  3,  belonging  to  J.  J.  Hope  Johnstone. 
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For  the  second  beet  ditto — the  premium  of  half  a  eovereign,  to  No.  1,  belonging 
to  the  Countese  of  Selkirk. 

For  the  best  couple  of  Geese,  of  any  breed — ^the  premium  of  one  eoTereign,  to 
No.  4,  belonging  to  Mary  Mackenzie,  Barnhiil,  Dumfriesshire. 

For  the  second  best  ditto — the  premium  of  half  a  sovereign,  to  No.  6,  belonging 
to  Andrew  Thomson,  Limekilns,  Annan. 

For  the  best  specimen  of  Poultry  of  any  other  description — the  premium  of  one 
sovereign,  to  No.  5,  belonging  to  Mr  Robert  Osborne,  Dalscone,  Dumfriesshire. 

IX. — Extra  Stock,  Seeds,  Roots,  and  Plants. 

Cattle, 
The  Silver  Medal  was  awarded  by  the  Directors  to  each  of  the  following  exhibi- 
tors in  this  class,  namely  : — To  Mark  S.  Stewart  of  Southwick,  near  Dum- 
fries, for  his  Short-horn  Bull,  Fiizmaurice,  To  the  Duke  of  Buccleuch,  for  two 
Short-horn  Oxen.  To  W.  T.  Carruthers  of  Dormont,  for  two  Short-horn 
Cows,  one  aged  eight  the  other  four  years.  To  Hugh  Corrie,  Newtonaird,  near 
Dumfries,  for  a  fine  specimen  of  an  Angus  Bull.  To  Robert  Osborne,  Dalscone, 
near  Dumfries,  for  two  Ayrshire  Heifers,  aged  respectively  one  year  two  months, 
and  one  year  four  months,  bred  by  the  exhibitor.  To  Alexander  Kirkpatriek, 
Miloehead,  for  an  Ayrshire  Heifer  in  Calf,  aged  three  years  five  months. 

Horses. 

The  judges  commended  the  three-year  old  Draught  Filly  belonging  to  Colonel 
M*Dou&ll  of  Logan  ;  as  also  the  yearling  Draught  Colt,  belonging  to  Robert  Irving, 
Langdyke,  near  Annan.  It  was  the  cause  of  an  expression  of  regret  that  this  colt 
bad  been  cut. 

Sheep. 

The  Silver  Medal  was  awarded  by  the  Directors  to  Robert  Threshie  of  Baro- 
barroch,  near  Dumfries,  for  six  Gimmers  of  the  Southdown  breed;  to  Adam 
Blacklock,  Upper  Minnygate,  near  Moifat,  for  five  Black-faced  Top  Lambs;  and 
James  Milligan  of  Hay  field,  near  Thomhill,  Dumfriesshire,  for  ten  Blackfaced 
Ewe  Lambs.  The  judges  also  commended  the  Leicester  Dinmonts  of  Thomas 
Watson,  Esperston,  near  Fushiebridge,  Mid-Lothian  ;  the  ten  Cheviot  Ewe  Lambs 
of  Thomas  Little,  Fennyland,  near  Dumfries ;  and  the  four  Wethers,  cross 
between  the  Leicester  Tup  and  Cheviot  Ewe,  of  William  Wright,  Bengal,  Lockerby, 
Dumfriesshire. 

Swine. 

The  judges  highly  commende  1  a  sow  of  the  small  breed,  belonging  to  Hope 
Hunter,  Craighead,  near  Abingtou,  Lanarkshire. 

Roots,  Seeds^  and  Plants. 

The  Silver  Medal  was  awarded  by  the  Directors  to  Thomas  Laurie,  Terregles- 
town,  near  Dumfries,  for  a  specimen  of  Chiddam  Wheat ;  to  Thomas  Biggar,  King^s 
Grange,  Cas'le  Douglas,  Dumfriesshire,  for  Perennial  Rye- Grass  Seed,  of  fine 
quality,  weighing  3U  tbs.  per  bushel ;  to  Francis  Wood,  Jardington,  near  Dumfries 
fur  Seedling  Potatoes,  raised  from  the  seed  of  the  Highland  Eariy  variety ;  and 
to  Geor^'e  Scott  Elliot,  Woodslee,  near  Cannobie,  Dumfriesshire,  for  Hybrid  Turnips, 
Potatoes,  Mangel-wurzel,  and  Carrots,  all  of  which  were  well  deserving  of  notice. 

X. — Pedigrers. 

The  following  are  the  pedigrees  of  the  Short-horn  BuDe,  Cowg, 
and  Heifers,  in  the  competing  classes,  as  communicated  by  the 
exhibitors : — 

Of  Bulls  calved  after  \st  January  1841. 

Mr  Carruthers  of  Dormout\s  Thr  Grey— ^ot  by  Constitut'on,  (3,476  ;)  bred  by  l^Tr 
Fawkes ;  dam  LilU  Grey,  by  Archibald,  (1,662  ;)  g.  d.  by  Kirkharle,  (2,178  ;)  g.  g.  d. 
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by  Duke  of  Wellington,  (2,311  ;)g.  g-  g.  d.  by  Yarborough,  (705  ;)g.  g.  g.  g.  d.  Vji^S 

Traveller,  (665  ;)  g.  g.  g.  g.  g.  d.  by  Favourite,  (252 ;)  g.  g.  g.  g.  g-  g.  d.  by  fioUng 

broke,  (8&) 

Mr  Geekie*8  Strathmore — by  the  Baron,  (3,095  ;)  dam  Diana,  by  Monarch,  (4,495 ; 
g.  d.  Mayflower,  by  In/alid,  (4,070 ;)  g.  g.  d.  Rosebud,  by  St  Leger,  (1,420 ;)  g.  g.  g.  d^^- 
by  Comus,  (3,455  ;)  g.  g.  g.  g.  d.  by  Denton,  (198  ;)  g.  g.  g.  g.  g.  d.  by  Henry,  (301.]^^ 

Mr  Charles  W.  Harvey's  Walton — sire  Locomotive,  (4,242  ;)  dam  Olive  Leaf,  bjg^^ 
Belvidere,  (1,706 ;)  g.  d.  Lady  Barrington,  by  a  son  of  Mr  Mason *s  Herdsman,  (304  ;^^ 
g.  g.  d.  Young  Alicia,  by  Wonderful,  (700 ;)  g.  g.  g.  d  Old  Alicia,  by  Alfred,  (23  ;^^ 
S'  g-  S'  K-  ^'  ^y  Young  Favourite,  a  son  of  Mr  Charles  Colling's  Favourite,  (262.) 

Mr  Jobson's  Lilyson^  (6,131) — got  by  Mr  Bates*  2d  Duke  of  Northumberland^^ 

f  3,646 ;)  dam  Lily  of  the  Valley,  by  Mr  Crofton's  Reformer,  (or  by  a  son  of  Reformer,^ 
2,507  ;)  g.  d.  Beliflower,  by  Sutton,  (1485  ;)  g.  g.  d.  RoUa,  bred  by  Genend  Simpson, 
by  Mr  Charles  Ceiling's  North  Star,  (458.) 

Mr  Moretons  Bull— got  by  Gainford,  (2,044  ;)  dam  by  Olivas,  (4,608  ) 

Mr  Paterson's  Brutus — ^got  by  Sir  Charles  Tempest,  by  Dash  ;  dam  Moss  Rose, 
by  C.  Ellinton's  bull;  g.  d.  by  Young  Culhng,  (1843  ;)  g.  g.  d.  by  Mr  Wilkinson's 
red  bull,  (2,838.) 

Mr  Stewart  of  Southwick's  Howard,  (6,085)— got  by  Burlington,  (3,345;)  d. 
Victoria,  by  Shedlaw,  (2,615  ;)  g.  d.  by  Commodore,  (3,447 ;)  g>  g-  d.  by  Geo^  ; 
g-  g-  g-  d-  by  Letham,  (364);  g.  g.  g.  g.  d.  by  Simon,  (5,133.) 

Mr  Tod's  Prince  Albert — by  Don  John,  a  son  of  Northumberland ;  dam  by  Pedes- 
trian, bred  by  Captain  Barclay ;  g.  d.  by  Edrom ;  g.  g.  d.  by  Leopold ;  g.  g.  g.  d.  by 
Mason's  Whiteworth  ;  g.  g.  g.*  g.  d.  by  Yorkshireman,  by  Minor ;  g.  g.  g.  g.  g.  d>  by 
Maynard's  Eryeholm. 

Mr  Unthank,  Netherscales'  Bull — got  by  Mango,  (4,359  ;)  dam  Venus,  by  Crippb, 
(1887  ;)g.  d.  by  Young  Rockingham,  (2,549 ;)  g.  g.  d.  by  Wellington,  (2,824;) 
g.  g.  g.  d.  by  Major,  (2,255 :)  g.  g.  g.  g.  d.  by  Northumberland,  (464 ;)  g.  g.  g.  g.  g.  d. 
by  Styford,  (629 ;)  g.  g.  g.  g.  g.  g.  d.  by  Boluigbroke,  (86.) 

Of  Bull  Stirks  calved  after  ^st  January  1844. 

Mr  Carmther's  Lieutenant — got  by  Milton ;  d.  Tuberose,  by  Constitution,  (3,476 ;) 
g.  d.  Red  Rose,  bv  Snip,  (2,604  ;)  g.  g.  d.  Rose,  by  Burley,  (1766 ;)  g.  g.  g.  d.  Young 
Anna,  by  Isaac,  (1 129 ;)  g.  g.  g.  g.  d.  Anna,  by  Pilot,  (496 ;)  g.  g.  g.  g.  g.  d.  Ariadne, 
by  Albion,  ( 14  ;)  g  g.  g.  g.  g.  g.  d.  Bright  Eyes,  by  the  same  bull,  (359 ;)  g.  g.  g.  g.  g. 
g.  g.  d.  by  Shipton,  (587  ;)  g.  g.  g.  g-  g.  g-  g-  g-  d.  by  son  of  Suwarrow,  (636 ;)  g.  g.  g. 
g-  g-  g-  g-  g-  g-  ^-  by  son  of  twill  brother  to  Ben  ;  g.  g.  g.  g.  g.  g.  g.  g.  g.  g.  d.  by 
twin  brother  to  Ben,  (660.) 

Mr  Hill's  Lord  Mayor — got  by  Eden,  (3,689  ;)  dam  Moss  Rose,  by  Defiance,  son  of 
Magog,  (2,247  ;)  g-  d.  Majilower,  by  Styford ;  g.  g.  d.  Lively,  by  Cattrick  ;  g,  g.  g.  d. 
bred  by  Mr  Chalmers,  Greta  Bridge,  got  by  Robert  Colling's  bull. 

Mr  Lyon  of  Kirkinichael's  bull  stirk — out  of  Strawberry,  by  a  son  of  Dncheaa. 

Mr  Stewart's  2d  Fitzmaurice — got  by  Fitzmaurice,  (3,807  ;)  dam  Victoria,  by  Shed- 
law,  (2,615;)  g.  d.  by  Commodore,  (3,447;)  g- g.  d.  by  George;  g.  g*  g.  d.  by 
Letham,  (364  ;)  g.  g.  g.  g.  d.  by  Simon,  (5,133.) 

Mr  Tod's  bull — got  by  Young  Thorpe  out  of  Young  Sally  Derby. 

Mr  Wetherell's  Emperor — got  by  Lictor,  (6,128  ;)  dam  Blossom,  by  Gracehuf, 
(3,917  ;)  g.  d.  Spring  Flower,  by  Gauthorpe,  (2,049,)  Ac 

Of  Cows  calved  prior  to  let  January  1843. 

Mr  Carruthers'  Tulip — got  by  Wellington,  own  brother  to  Sir  Richard,  (5,175;) 
dam  Red  Rose,  by  Sir  Richard,  (5,175;)  g.  d.  by  Priam,  (2,452.) 

Mr  Carruthers'  Bad  el — got  by  Sir  Thomas,  (4  ;)  dam  Ruby,  by  Sultan  Selim, 
(2,710;)  g.  d.  by  son  of  Satellite,  (1420  ;)  g.  g.  d.  from  the  stock  of  Mr  Smith  of 
Shedlaw. 

Mr  Carruthers'  Lady  5afc— got  by  Constitution,  (3,476 ;)  bred  by  Mr  Fawket ; 
dam  Lady,  by  Thornton. 

Mr  Lyon's  Strau!berry— out  of  Strawberry,  by  Archibald,  property  of  Mr  Grey, 
Millfieldhill,  sire  Major,  by  Mr  Chrisp'a  Magnum  Boiium. 
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Mr  Rome^B  Cow— got  by  Sir  William,  (5,202 ;)  dam  by  Spectator,  (2,680;)  g.  d. 
l>y  Fit>  Remus,  (2,025  ;)  g.  g.  d.  by  Whitworth,  (695.) 

Mr  Stewart *8  Ked  Rose— got  by  Adjutant,  (2,924  ;)  dam  Louisa,  by  Belshazzar, 
(1703 ;)  g.  d.  by  Noble  Henry,  (2,374  ;)  g.  g.  d.  by  a  son  of  Symmetry,  (641.) 

Of  Heifers  calved  after  let  January  1843. 

Mr  Carrutbers*  Violet — got  by  Forester,  (3,825  ;)  dam  Mary,  by  son  of  Flutham, 
(2,028 ;)  g.  d.  from  the  stock  of  Mr  Wbitaker  of  Granholm. 

Mr  Carrutbers*  Primrose — got  by  Auld  Robin  Gray,  No.  5,  dam  Red  Rose,  by 
Serip,  (2,604  ;)  g.  d.  Rose,  by  Burley,  (1766.) 

Mr  Carrutbers*  Butterfly — got  by  Raspberry,  (4,875  ;)  dam  Daisy,  by  Wellington, 
own  brother  to  Sir  Richard,  (5,176  ;)  g.  d.  Lofty,  by  Flutham,  (2,028  ;)  g.  g.  d.  bv 
Admiral,  (5 ;)  g.  g.  g.  d.  by  young  Denton,  (964 ;)  g.  g.  g.  g.  d.  by  young  Albion,  (16.) 

Mr  Lyon's  Heifer,  out  of  Strawberry,  by  a  son  of  Duchess. 

Mr  Lyon*s  Heifer,  out  of  Liliard,  by  a  son  of  Duchess,  Liliard  out  of  Red  Rose, 
by  a  g.  g.  s.  of  Comet. 

Mr  Mackenzie's  Heifer,  got  by  Playfellow,  (6.297  ;)  dam  by  Tryo,  g.  d.  by  Mem- 
non,  (4,452  ;)  g.  g.  d.  by  Wellington,  (231  ;)  g.  g.  g.  d.  by  a  bull  from  Uie  stock  of  Mr 
Mason.     Tyro  by  Maximus,  dam  by  Monarch,  (4,494,)  &c. 

Mr  Stewart's  Jessie  the  4Ah — got  by  Southwick,  (5,282 ;)  dam  Jessie,  got  by  Shed- 
law,  (2,615;)  by  Commodore,  (3,447;)  g.  g.  d.  by  Grimaldi,  alias  Lowther,  (364 ;) 
g.  g.  g.  d.  Simon,  (5,133.) 

Mr  Stewart's  Snowdtop — got  by  Southwick,  (5,282 ;)  dam  Snowdrop,  by  Lottery, 
(2,226 ;)  ff.  d.  Gainford,  by  Thorp,  (2,757  ;)  dam  a  cow  of  Mr  Lawson  of  Doepark,  by 
a  bull  of  Mr  Hutchinson  of  Eggiestone. 

Mr  Syme's  Helen — got  by  Echo,  dam  by  young  Emperor,  (3,717  ;)  g.  d.  by  a  son 
of  Wellington,  (1574  ;)  g.  g.  d.  by  Traveller,  (655 ;)  Echo  got  by  General  the  2d, 
(3,870 ;)  by  Gainford,  (2,044  ;)  dam  young  Catherine,  by  Sir  William,  g.  d.  Catherine, 
by  Emperor,  (1974  ;)  Sir  William,  by  Mr  Studholme's  Maximus,  (km  Emma,  by 
Monarch,  (4,495.) 

Mr  Trotter  Bishop  Middleham's  Heifer,  got  by  Duke  of  Northumberland  the 
4th,  dam  by  Magnum  Bonuw. 

Of  Heifers  calved  after  \st  January  1844. 

Mr  Carrutbers'  Lalla  Rookk—goi  by  Valentine,  dam  Tulip,  by  Wellmgton,  own 
brother  to  Sir  Richard,  (5,175  ;)  g.  d.  Red  Rose,  by  Sir  Richard,  (5,176 ;)  g.  g.  d.  by 
Priam,  (2,452.) 

Mr  Carrutbers'  Rose  Bud — got  by  Auld  Robin  Gray,  dam  Red  Rose,  by  Snip, 
g.  d.  Rose,  by  Burley,  (1766,)  &c.     (See  yearling  bull.  Lieutenants  pedigree.) 

Mr  Carrutbers'  Colina— got  by  Auld  Robin  Gray,  No.  5  ;  dam  Rebecca,  by  Dor- 
mont.  No.  2  ;  g.  d.  Ruby,  by  Sultan  Selim,  (2,710 ;)  g.  g.  d.  by  son  of  Satellite, 
(142U  ;)  g-  g.  g.  d.  from  the  stock  of  Mr  Smith  of  Shedlaw. 

Mr  Carrutbers'  Blanche — got  by  Auld  Robin  Gray,  No.  5 ;  dam  Whiteson,  by 
Mr  Chrisp's  bull,  g.  d.  Rose,  bred  by  Mr  R.  Booth,  by  Burley,  (1766 ;)  g.  g.  d. 
Young  Anna,  by  Isaac,  (1129  ;)  g.  g.  g.  d.  Anna,  by  Pilot,  (496;)  g.  g.  g-  g.  d. 
Ariadne,  by  Albion,  (14  ;)  g.  g.  g.  g.  g.  d.  Bright  Eyes,  by  the  same  bull,  (359;) 
P  %'  g-  g-  g-  g-  d.  by  Skipton,  (587  0  g.  g-  g.  g.  g.  g.  g.  d.  bv  a  son  of  Suwarrow, 
(636  ;)  g.  g.  g.  g.  g.  g.  g  g-  d.  by  a  son  of  twin  brother  to  Ben,  (666 ;)  g.  g.  g.  g.  g.  g. 
g.  g.  g.  d.  by  twin  brother  to  Ben,  (660) 

Mr  Carrutbers'  Gowan — got  by  Auld  Robin  Gray,  No.  5 ;  dam  Buttercup,  by 
Dormont,  No.  2 ;  g.  d.  Betty,  by  Sultan,  g.  g.  d.  Betty,  bred  by  Mr  Wilson  of 
£dicgt«>n  Mains,  Berwickshire. 

Mr  Carrutbers'  jRo6tf}a— got  by  Auld  Robin  Gray,  No.  5 ;  dam  Rachel,  by  Sir 
Thomas,  No.  4  ;  g.  d.  Ruby,  by  Sultan  Selim,  (2,710;)  g.  g.  d.  by  son  of  Satellite, 
(1420  ;)  g.  g.  g.  d.  from  tlie  stock  of  Mr  Smith  of  Shedlaw. 

Mr  Milne's  Bessy  Bell— got  by  Ethelred,  f  5,990 ;)  dam  Amelia,  by  Gainford, 
(8,044;)  g.  d.  Adelaide,  own  sister  to  Comet,  (1864;)  by  Emperor,  (1974:)  g.  g.  d. 
Gaudy,  by  Monarch.  (2,326 ;)  g.  g.  g.  d.  Shaftoe's  Gaudy  by  Cato,  (1 19 ;)  g.  g.  g.  g.  d. 
by  n  hit  worth,  (696.) 


196  ACCOUNT  OF  THR  HIGHLAND  E0CIETY''«  SHOW  184A. 

Mr  Milne's  Mary  Gray— got  by  Ethelred,  (6,990 ;)  dam  hy  Bachelor,  (1666 ;)  g.  d-":^ 

a  cow  of  Mr  Chrisp  of  Doddington- 
Mr  Stewart's  lUd  Rose  the  2d—hy  South  wick,  (6,282 ;)  dam  Red  Rose,  by  Adjutant^  - 

(2,924  ;)  g.  d,  Louisa,  by  Belshazzar,  (1703  ;)  g.  g.  d.  by  Noble  Henry,  (2,374  Og,  g 

g.  d.  by  a  son  of  Symmetry,  (64I) 

Mr  Stewart's  Mus  Gaze— got  by  Howard,  (6,086;)  dam  Modesty,  (1026 ;)  g.  d, 

Tulip,  1026,  by  Campden,  (1776;)  g.  g.  d.  by  Noble  Henry,  (2,374 ;)  g.  g.  g.  d,  hy^ 

young  Sir  Alexander. 

Mr  Trotter's  Heifer — got  by  CleveUind  Lord  the  2d,  dam  by  Velocipeda 

Mr  Trotter's  Heifer— got  by  Duke  of  Northumberland  the  4th,  dam  by  Ecltmpe.-^ 

Mr  Unthank's  Heifer— got  by  Edeu,  (3,689  ;)  dam  Venus,  by  Cripple,  (1887.) 

Mr  Unthank's  Heifer— got  by  his   Royal  Highness,  (4,039 ;)  dam  by  Gainford^ 

(2,044,)  g.  d.  ;  Venus,  by  Cripple,  (1887,)  &c. 

Besides  the  exhibition  in  the  Show-yard,  other  matters  occupiecL 
the  attention  of  the  many  gentlemen  assembled  during  the  three 
days.  On  Tuesday  morning  was  a  pubHc  breakfast  in  the 
Assembly  Room,  under  the  auspices  of  the  Agricultural  Chemietrjr 
Association  of  Scotland,  which  was  presided  over  by  Sir  Wiiliani 
Jardine,  ]]art.  of  Applegarth,  immediately  after  which  a  dis- 
cussion took  place  on  various  topics  connected  with  scientific 
agriculture,  which  had  been  previously  announced  by  th©  Associ- 
ation. In  the  afternoon  the  Committee  dinner  took  place  in  the 
Assembly  Room,  when  the  Duke  of  Buccleuch  occupied  the  chair, 
after  which  several  of  the  company  expressed  their  opinion  of  the 
very  alarming  state  of  the  potato  crop ;  and,  in  order  that  a 
searching  investigation  might  be  instituted  into  the  cause  or 
causes  of  so  mysterious  a  calamity,  a  subscription  was  instantly 
proposed  and  carried  into  effect,  to  enable  the  Chemistry 
Association,  with  the  assistance  of  men  of  science,  to  conduct 
the  investigation.  In  the  evening  of  the  same  day,  a  ball 
was  got  up  in  the  Old  Assembly  Room.  In  the  afternoon 
of  Wednesday,  after  the  general  show,  the  great  dinner  took 
place  in  the  Pavilion,  erected  beside  the  Assembly  Rooms, 
under  the  presidency  of  the  noble  President  of  the  Society^  thf9 
Duke  of  Montrose.  On  Thursday  morning  another  breakfast 
was  given  in  the  Assembly  Room  under  the  direction  of  the  Agri? 
cultural  Chemistry  Association,  and  presided  over  by  the  Duke 
of  Buccleuch.  Several  agi'iculturists  made  critical  remarks  op 
the  treatment  given  by  the  farmers  of  Gralloway  to  their  young 
stock,  and  much  information  was  afforded  on  the  value  of  oU-oake 
as  food  for  stock.  In  the  afternoon  of  the  same  day  an  examinaT 
tion  was  held  in  the  Assembly  Room  under  the  direction  of  the 
Committee  for  encouraging  the  education  of  agricultural  chemistry 
in  the  parochial  schools  of  Scotland,  and  the  chair  at  which  was 
occupied  by  the  Marquis  of  Queensberry.  Twenty-five  scholars,  fron^ 
eight  schools  situated  within  a  limited  distance  around  the  distriot 
of  the  show,  were  examined,  first,  on  general  education,  in  order 
to  shew  that  the  teaching  of  Agricultural  Chemistry  had  not  iur 
terfered  with  the  ordinary  avocations  of  the  schools,  and  then 
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»ii  agricultural  chemistry,  as  set  forth  in  Professor  Johnston's 
3atechifiiii  on  that  subject.  The  proficiency  which  the  boys 
exhibited,  considering  the  short  time  they  had  devoted  their  atten- 
tion to  this  latter  subject,  seemed  to  make  a  favourable  impres- 
sion on  the  meeting ;  and,  as  an  encouragement  to  all  the  scholars, 
prizes,  consisting  of  books,  were  distributed  to  a  few  of  them  from 
each  school,  who  were  pronounced  by  their  masters,  then  present, 
tx)  have  best  understood  the  subject  in  the  course  of  tuition. 
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How  to  Raise  Good  Seed  Potatoes.  By  Mr  Alexander  Tod, 
Easter  Bead,  Eklinburgh. — It  is  a  well  ascertained  fact,  that 
potatoes  grown  on  highly  cultivated  land  for  a  number  of  years, 
without  change  of  seed,  become  weaker  each  successive  year,  and, 
if  continued,  would  probably  become  at  last  quite  unproductive  ; 
hence  the  necessity  and  advantage  of  change  of  seed  from  moss- 
land,  or  rather  land  recently  brought  into  cultivation,  and  new 
to  the  growth  of  the  potato.  Farmers  in  districts  long  cultivated, 
proceeding  on  this  principle  for  more  than  twenty  years,  required 
only  to  get  a  few  bolls  of  potatoes  grown  on  such  land  for  seed, 
with  which  to  raise  on  their  own  farms  seed  for  the  succeeding 
year ;  and  from  the  then  comparatively  small  quantity  required 
there  was  no  difficulty  in  procuring  the  necessary  change.  Now, 
however,  it  is* very  different — ^farmers  have  to  bring  their  whole 
ieed  each  year  from  such  land,  and  the  demand  for  it  is,  therefore, 
now  so  much  increased,  and  the  growing  of  it  has  become  so  pro- 
fitable, that  instead  of  being  raised  on  new  land,  it  is  produced 
where  the  soil,  by  the  progress  of  improvement  in  husbandry,  has 
fiist  become  as  highly  cultivated  as  early  districts ;  and  it  must 
therefore  be  obvious  to  the  practical  farmer,  that  potatoes 
grown  on  such  soil,  which,  though  new  twenty  years  ago, 
being  not  so  now,  will  be  generally  deteriorated  as  seed,  and 
more  fit  as  an  article  of  food.  This  circumstance,  I  con- 
sider, satisfactorily  explains  the  cause  of  the  failure  in  one 
field  and  the  success  in  another,  as  plants,  from  such  seed  as  has 
had  its  reproductive  powers  weakened  by  being  repeatedly  grown 
on  improved  land,  are  more  liable  to  injury  during  all  the  stages 
of  its  growth  than  those  from  seed  grown  on  really  new  land. 
Farther,  I  think  this  circumstance,  considered  in  connexion  with 
the  state  of  the  weather  throughout  this  season,  may  explain  the 
recent  more  general  failure.  The  continued  dampdull  weather  dur- 
ing a  large  portion  of  summer  was  succeeded  by  clear  sunshine  and 
heat,  and  shortly  after  by  cold  and  continued  rains,  all  which^ 
acting  alternately  on  the  refined  and  therefore  weak  seed,  mate- 
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rially  affected  the  functions  of  the  stem^  and  brought  on  prema- 
ture ripenessinthe  tuber,  which  was  immediately  followed  by  diseasD 
or  decay ;  for  it  is  known  that  in  those  fields  where  the  stem  bad 
strength  to  withstand  the  suddenand  tryingchanges  of  theweather, 
and  remained  green  and  healthy  till  the  usual  period  of  lifting,  the 
crop  was  comparatively  uninjured.  The  weakness  of  the  seed, 
however,  is,  I  think,  to  be  attributed  not  so  much  to  being  raised 
on  too  highly  cultivated  land,  as  to  the  erroneous  manner  of  rais- 
ing it.  It  is  usual  to  plant  potatoes  four  or  five  inches  deep,  and 
earth  up  the  plants  as  they  grow,  to  prevent  the  tubers  being 
exposed  to  light  and  air.  This  process  certainly  improves  the 
potato  as  an  article  of  food,  but,  according  to  my  experience, 
it  weakens  its  productive  powers  too  much  to  continue  its  species 
vigorously ;  and  plants  from  seeds  so  grown  are  very  susceptible 
of  injury  in  unfavourable  seasons  or  soils. 

The  remedy  I  venture  to  suggest  is  simple  and  practical,  and 
within  the  reach  of  almost  every  farmer,  and  of  such  a  character 
that  it  may  be  easily  tried  to  a  greater  or  less  extent,  according  to 
circumstances.  I  propose  that  a  portion  of  land  most  suitable 
to  the  raising  of  seed  potatoes  should  be  selected,  and  if  it  requires 
manure,  let  it  be  applied,  and  ploughed  in  during  tlie  autumn  or 
winter  months.  In  the  spring,  let  the  ground  be  wrought  into  a 
friable  condition,  and  plant  the  seed  the  depth  of  tuoo  inches,  but 
not  more.  During  the  summer,  let  the  ground  be  kept  loose  and 
free  of  weeds,  but  do  not  earth  up  the  plants,  and  in  autumn  lift 
the  crop  as  soon  as  the  shawor  stem  begins  to  loseits  greenness.  By 
this  method  the  crop  will  be  as  large  as  by  the  ordinary  one ;  but, 
what  is  of  more  importance,  the  germinating  powenS  of  the  potato 
will  be  found  greatly  improved  and  invigorated ;  for  the  greater 
number  of  the  potatoes,  having  grown  above  ground,  will  have  the 
advantage  of  the  light  and  air,  to  form  and  strengthen  the 
"  buds"  or  "  eyes,'"  and,  therefore,  will  be  much  hardier,  and  not 
so  easily  injured  by  either  rain  or  frost  as  those  grown  in  the  ordi- 
nary way.  This  plan  approximates  in  some  respects  to  the  state 
in  which  all  tuberous  plants  grow  naturally,  and  in  questions  of  this 
kind  it  is  both  usual  and  wise  to  inquire  how  nature  continues  to 
reproduce  plants  or  roots.  On  inquiry,  we  will  find  that,  in  natural 

Slants,  tubers  are  not  buried  four  or  five  inches  deep,  and  then 
ave  two  or  three  inches  more  earth  drawn  over  them  as 
they  grow ;  this  is  the  work  of  art^  and  quite  necessary  in  the 
case  of  the  potato  to  make  it  fit  for  food,  but  highly  injurious  to 
it  for  seed,  which  I  will  farther  prove  by  the  following  account 
of  my  own  experience : — 

Before  I  adopted  the  above  method,  I  had,  for  several  years, 
failures  in  my  crops  of  early  potatoes,  more  especially  in  the  ash- 
leaf  kidney  and  the  Adelphi  early;  but,  observing  that  such 
potatoes  as  were  accidentally  grown  above  ground^  exposed  to  the 
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Ught  and  air,  had  well-formed  "buds'*'  or  "  eyes,'' which  were  strong 
and  ^gorous,  I  resolved  to  adopt  the  said  method  of  growing 
my  seed,  and  have  done  so  for  the  last  four  years,  and  the  result 
is,  that  my  crops  are  considerably  larger,  and  have  no  blanks. 

Experiments  with  Manures  on  Potatoes  and  Turnips.  By 
Lord  Blantyre.  (Communicated  to  the  Philosophical  Society  of 
Glasgow  by  Dr  R.  D.  Thomson.) 

Experiment  I. — On  Potatoes — Cow  Park  of  Porton  Farm — 
Soil  poor  and  light — had  been  subsoiled  previous  autumn, 
after  being  drained  and  ploughed  for  oats  from  old  grass  in 
1842.  One  drill,  each  plot  for  experiment  with  each  different 
rate  of  manure  being  about  one-thirtieth  of  an  acre. 

BoUf.  Peckf. 

No.  1. — Dang  at  the  rate  of  30  tons  per  acre,        ....  47  10  per  aer«b 

2.— Nothing, 10  2 

3. — 3  cwt  Ouano  per  acre, 21  1 

4.— 4cwt.    .* 26  12 

6.-64  cwt. 34  6 

6.— 7i  cwt.       .     .     .     .     • •     ...  31  4 

7.--8cwt 34  6 

8. — Dung  at  the  rate  of  30  tons  per  acre,      ....  43  12 

The  boll  is  the  Renfrewshire  boll  of  5  cwt.  The  wheat  of  this 
year  (1844)  appears  inferior  on  the  portion  of  the  field  where 
the  above  experiments  with  guano  were  tried. 

Experiment  II. — On  Yellow  Turnips — South-west  field  of 
Porton — Soil  light.  This  field  was  not  in  very  poor  order,  from 
having  been  in  potatoes,  dunged  in  1841,  wheat  and  barley  in 
1 842.  The  other  parts  of  the  field  not  experimented  on  were 
dressed  with  bones,  30  bushels  per  acre,  with  5  tons  of  ash  dung. 
The  crop  was  good. 

Tons.  Cwt.  Qn. 
Kg.  1. — Bones  and  Dung  as  above,  (30  bushels 

bones,  5  tons  dung,) gave  23  17  0  per  acre. 

2.-3  cwt,  guano, 26    2  2 

3._-4cwt. 27    6  2 

4.— .6  cwt.         ^ 28  16  2 

6.— 6  cwt.        ^ 29     8  0 

6.— 7  cwt         - 31     9  0 

7__8cwt.         ^ 27     6  2 

a— 9  cwt.         -, 28  16  2 

9.— 10  cwt.       - 31     0  0 

10. — Calcined  Bones,  30  bush,  per  acre,  .  25    8  0         - 

11.  ^  45  bush,  per  acre,  24   12  0 

12. — Animal  Charcoal,  30  bush,  per  acre,  25    0  0         «. 

13  «.  46  bush,  per  acre,  26     8  0         ^ 

The  calcined  bones  were  the  riddlings  of  bones  used  in  a  china 
manufactory.  The  animal  charcoal  was  got  from  some  of  the 
sugar  refiners,  called  exhausted  animal  charcoal. — From  Pro* 
esedings  of  the  Philosophical  Society  of  Glasgow,  1844-45. 
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British  Oxen.  By  James  H.  Fennell. — The  particular  breeds 
of  horned  cattle  may  be  readily  distinguished  by  certain  charac- 
teristics. Thus  the  Ayrshire  cattle,  found  in  many  parts  of 
Scotland  and  Bhgland,  have  small  size,  fine  bone,  much  flesh, 
good  symmetry,  thin  and  loose  skin,  fine  short  silky  hair,  light- 
red  colour,  sometimes  red  and  white,  generally  a  black  muzzle, 
short  and  fine  horns,  bent  upwards  and  tipped  with  black ;  the 
Durham  or  short-horned  breed  possess  large  size,  good  and  well- 
shaped  bone,  and  much  flesh,  thin  skin,  fine  short  moss-like  hair, 
red  and  white  colour,  sometimes  self-red,  and  short,  fine,  crum- 
pled horns.  The  Devonshire  cattle,  now  kept  in  almost  every 
county  in  England,  particularly  in  some  parts  of  Yorkshire,  have 
good  size,  fine  bone,  and  short  fleshy  carcass,  thin  skin,  very 
silky  when  handled;  colour  generally  red,  with  a  light  dun 
muzzle  and  ring  round  the  eye ;  horns  of  medium  length,  gene- 
rally growing  outwards  and  rather  inclining  upwards.  The 
GaUoway  cattle,  found  not  only  in  that  district  of  Scotland,  but 
also  in  Norfolk,  and  sparingly  in  North  Lancashire,  are  of  large 
size,  strong  bone,  well-shaped,  rather  thick  skin,  and  long  hair, 
colour  black  and  brindled,  no  horns.  The  Guernsey  cattle,  met 
with  in  the  Channel  Islands  and  most  of  the  private  dairy  farms 
of  England,  possess  small  size,  fine  bone,  very  thin  skin,  and  short 
silky  hair ;  light  cream-colour,  with  black  nose ;  short  and 
crumpled  horns,  tipped  with  black.  The  Hereford  cattle  have 
large  size,  small  bone,  good  shape,  thin  skin,  fine  hair,  generally 
red  colour,  with  white  faces ;  horns  of  medium  length,  and  rather 
inclining  upwards.  The  Highland  cattle,  great  numbers  of 
which  are  brought  to  England  and  fattened,  are  of  small  size, 
well-shaped,  have  thick  skin,  long  hair ;  colour  black  and  brin- 
dled, sometimes  dun  black;  horns  of  medium  size,  and  beut 
upwards.  The  Irish  breed,  of  which  great  numbers  are  brought 
to  the  markets  of  London,  Manchester,  and  Liverpool,  are  of 
large  size,  strong  bone,  rough  shape,  thick  skin,  long  hair ;  colour 
red,  sometimes  red  and  white,  mixed  or  roaned  ;  very  long  horns, 
bent  upwards.  The  Jersey  cattle,  commonly  called  the  Alder- 
ney,  are  of  small  size,  fine  bone,  good  shape,  have  very  thin  skin, 
fine  short  hair  ;  cream-colour  and  dun,  light  dun  muzzle ;  horns 
of  medium  length,  fine,  crumpled,  and  tipped  with  black.  The 
Lancashire  cattle,  met  with  in  Warwickshire,  Leicestershire,  and 
the  northern  parts  of  Lancashire,  are  of  large  size,  strong  bone, 
roughly  made,  thick  skin,  long  and  rough  hair ;  colour  various, 
but  more  commonly  red  and  white ;  the  horns  long  and  thick, 
and  commonly  sloucliing.  The  Sussex  catfle,  found  in  that 
county  and  in  Kent,  are  of  good  size,  strong  bone,  well-shaped, 
thin  skin,  fine  hair ;  colour  red,  with  white  faces ;  horns  of 
medium  length,  and  bent  upwards.     The  Suffolk  duns,  met  with 
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in  that  county  and  in  Norfojk,  are  of  medium  size,  stiffly  made ; 
have  the  skin  of  medium  thickness,  and  shaggy  hair;  colour 
generally  lightish  dun  ;  no  horns.  The  Welsh  cattle,  now  going 
out  of  use  very  fast  in  England,  are  of  medium  size,  roughly 
made,  have  a  thick  skin,  long  shaggy  hair,  black  colour,  some- 
times black  ^and  white ;  horns  thick  and  long,  in  some  of  medium 
length. 

Our  various  breeds  of  cattle  are  generally  of  hardy  constitu- 
tion. The  Guernsey  and  Jersey  cattle,  though  of  very  good 
constitution  in  their  native  islands,  are  delicate  when  brought 
to  England,  requiring  shelter  and  careful  attention. 

All  the  species  and  .breeds  of  oxen  have  only  thirteen  pairs  of 
ribs,  being  a  less  number  than  in  either  the  American  or  Euro- 
pean bisons.  Certain  bones,  found  in  the  heart  of  all  ruminating 
animals,  except  the  horse  and  the  stag,  have  been  mentioned  by 
some  writers  on  comparative  anatomy  as  accidental  ossifications, 
found  only  in  the  adult  animal,  particularly  in  the  male.  This, 
however,  is  erroneous ;  for  these  bones  are  constant,  and  are 
found  in  the  calf  as  invariably  as  in  the  adult,  in  both  male  and 
female.  Professor  Harrison  thinks  that  the  principal  purpose  of 
these  bones  is  to  protect  the  aorta  from  being  endangered  by  the 
endnAous  muscularity  of  the  left  ventricle  in  these  animals,  to 
serve  as  a  fixed  point  of  action  to  muscular  fibres,  to  prevent 
total  closure  of  the  ventricles,  and  to  preserve  the  large  sinuses 
from  the  powerful  resilience  of  the  aorta,  to  which  object  the 
very  remarkable  hard  mass  of  fat  found  at  the  base  of  the  heart 
in  these  animals  is  also  assistant. 

Oxen  are  greatly  excited  at  scarlet,  probably  because,  irt  a 
state  of  nature,  thejr'  do  not  frequently  meet  with  this  tjolour, 
which  is,  therefore,  strange  to  them,  offering,  too,  a  strong 
contrast  with  the  surrounding  cool  tones.  ^"A  bull,'^  says 
Bamaby  Goodge,  "  will  "wax  furious  at  the  sight  of  any  red 
thing ;  and  the  elephant  and  the  lion  cannot  in  nowise  abide  the 
flight  of  any  white  thing.''*  Mr  R.  D.  Hay,  in  an  interesting 
work  upon  colours,  remarks  that  though  red-yellow  excites  an 
agreeable  cheerful  sensation,  bright  yellow-red  conveys  an  into- 
lerably powerful  impression,  the  active  side  being  here  in  its 
highest  energy. 

It  is,  therefore,  no  wonder  that  impetuous,  robust,  uneducated  men  should  be 
especially  pleased  with  this  colour.  Among  savage  nations  the  inclination  for  it  has 
be«n  universally  remarked,  and  when  children,  left  to  themselves,  begin  to  use 
tints,  they  never  spare  vermillion  and  minium.  In  looking  steadfastly  at  a  perfectly 
yellow- red  surface,  the  colour  seems  actually  to  penetrate  the  organ.  It  produces 
an  extreme  excitement,  and  still  acts  thus  when  somewhat  darkened.  A  yellow- 
red  cloth  disturbs  and  enrages  animals.  I  have  known  men  of  education  tQ  whom 
its  effect  was  intolerable,  if  they  chanced  to  see  a  person  dressed  in  a  scarlet  cloak 
on  a  gtey  cloudy  day." 

•  Booke  of  Husbandry,  1586,  p.  127,  b. 
JOURNAL. JANUARY   1846.  O 
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In  all  domestic  animals  the  skin  or  hide  forms  one  of  the 
best  means  by  which  we  can  estimate  their  fattening  properties. 
In  the  handling  of  oxen,  if  the  hide  be  found  soft  and  silky  to 
the  touch,  it  affords  a  proof  of  a  tendency  in  the  animal  to  take 
meat.  A  beast  having  a  perfect  touch  will  have  a  thick  loose 
skin,  floating,  as  it  were,  on  a  layer  of  soft  fat  yielding  to  the 
slightest  pressure,  and  springing  back  towards  the  finger  like  a 
piece  of  soft  thick  chamois  leather.  Such  a  skin  will  be  usually 
covered  with  an  abundance  of  glossy  hair  feeling  like  a  bed  of 
moss,  and  hence  is  very  appropriately  termed  a  mossy  skin.  But 
a  thick  firm  skin,  which  is  generally  covered  by  thick-set,  hard, 
short  hair,  always  handles  hard,  and  indicates  a  bad  feeder 

The  size  to  which  cattle  may  be  fattened  is  truly  astonishing. 
Evelyn  mentions  the  exhibition  in  London  of  an  ox  that  was 
17  feet  from  the  end  of  the  tail  to  the  nose.  At  Bartholomew  Fair 
in  1703,  a  great  Lincolnshire  ox  was  exhibited,  measuring  12  feet 
from  the  rump  to  the  face,  and  standing  19  hands  high.  The 
Bradwell  ox,  five  years  old,  weighed  4,320  lbs.,  but  it  was  so  fat 
that  it  moved  with  difficulty.  Mr  T.  Bond  of  the  Lower  Marsh, 
Lambeth,  killed  an  ox  whose  total  weight  was  294  stone  3  lbs., 
with  40  stone  4  lbs  of  loose  fat.*  As  a  general  mode  of  fatten- 
ing oxen,  it  has  been  recommended  to  give  them  daily  2  lbs.  of 
oil-cake,  5  lbs.  of  barley-meal,  and  5  lbs.  of  hay-chaff,  with  a 
plentiful  allowance  of  Swedes,  By  a  composition  for  fattening 
cattle,  manufactured  by  Mr  Warnes  of  Walsingham,  Norfolk, 
it  is  said  that  beef  may  be  grown  more  cheaply  than  by  any  of 
the  ordinary  methods  of  feeding.  Everybody  knows  that  horses 
frequently  pass  some  of  their  corn  quite  undigested :  but  this 
circumstance  rarely  happens  with  horned  cattle ;  for,  as  they  chew 
the  cud,  they  can  digest  their  food  more  effectually  than  those 
which  do  not — hence  it  is  well  known  to  graziers  that  one- 
third  less  will  be  enough  for  an  ox  than  for  a  horse  or  an  ass. 
According,  however,  to  the  experiments  of  De  Dombassle  and  Biot 
this  depends,  at  least  in  the  case  of  roots,  such  as  carrots  and 
potatoes,  upon  boiling,  so  as  to  break  the  globular  crust  envelop- 
ing the  nutrient  matter-f-  which  the  stomach  cannot  well  effect. 

Cattle  are  fond  of  the  tender  tops  of  furze,  and  in  Shetland 
they  shew  a  liking  for  the  drift  sea- weed  on  the  beach.  Linnaeus 
says  that  cows  are  fond  of  the  leaves  of  the  bird  cherry.  Cul- 
pepper states  that  the  leaves  of  the  black  alder  "  are  good  fodder 
for  kine,  to  make  them  give  more  milk.^'  Oxen  will  sometimes 
browse  also  on  the  leaves  of  the  privet. 

♦  The  Smithfield  stone  of  8  lbs.  we  presume  is  what  is  here  referred  to. — Editor. 

+  This  matter,  formerly  named  amadine^  from  its  occurring  in  starch,  M.  Biot 
has  termed  dextrine,  from  its  singular  property  of  polarizing  the  ra^'s  of  light  towards 
the  right. 
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A  few  acres  of  land  cultivated  with  burnet,  lucern,  cabbage, 
tttrnips,  and  carrots,  will  supply  the  cow-keeper  with  a  constant 
suoceesion  of  green  fodder  for  his  cattle,  and  save  him  the  ex- 
pense of  purchasing  so  much  hay  frequently  at  a  high  price,  and 
greatly  improve  the  flavour  and  increase  the  quantity  of  the  milk, 
ret  the  latter  purpose,  carrots  are  excellent  in  winter  and  early 
in  the  spring,  but  the  butter  made  of  the  cream  is  generally  a 
little  higher  coloured,  being  a  deep  yellow,  though  not  worse  in 
quality  than  that  which  is  made  when  the  cows  feeS  in  the  summer 
months  on  sweet  meadow  grass.  Some  farmers  give  their  cows 
mahrdust,  especially  in  the  winter — not  the  malt-kiln  dust,  which 
should  be  reserved  for  a  top-dressing  for  corn,  but  the  germ  of 
the  barley,  which  sprouts  out  while  it  is  making  into  malt.  After 
the  malt  has  been  dried  on  the  kiln,  and  passed  over  a  wire- 
screen,  it  falls  through  and  separates  from  the  malt.  This  malt- 
dust  is  of  a  very  warm,  dry,  nourishing  quality,  causes  the  cows 
to  drink  freely,  and  yield  a  large  quantity  of  excellent  milk. 
The  London  milk  would,  probably,  have  a  less  watery  flavour  if 
the  bad  quality  of  grains  ^iven  so  largely  to  the  cows  were  cor- 
rected by  the  constant  addition  of  some  malt-dust,  which  is  found 
to  improve  the  quality  and  flavour,  and  to  augment  the  quantity 
of  the  milk.  Each  cow  might  have  half  a  peck  of  it  at  her  break- 
fietst,  and  as  much  at  the  time  of  milking  in  the  afternoon.  From 
M.  Boussingault^s  experiments  on  the  feeding  of  cows  with 
beetroot  and  potatoes,  we  learn  that  when  either  of  these  vege- 
tables is  given,  to  the  exclusion  of  all  other  food,  it  does  not  fat- 
ten cattle  nor  increase  the  quantity  of  their  milk.  Two  cows, 
which  were  fed  exclusively  on  beetroot,  fell  ofi*  in  17  days  nearly 
one-sixth,  and  their  milk  diminished  from  8  to  9  litres  per  day 
to  6  litres;  but  when  they  were  turned  into  pasture,  they 
soon  resumed  their  former  weight,  and  yielded  their  former  quan- 
tity of  milk.  They  were  next  fed  exclusively  on  potatoes,  when 
they  fell  off  still  more  in  flesh  than  they  did  on  beetroot,  and  the 
milk  was  reduced  to  two  litres  each  per  day  ;  but  on  being 
placed  on  ai  mixed  food  of  hay,  chopped  straw,  beetroot,  and 
potatoes,  they  regained  their  flesh,  and  yielded  the  same  quan- 
tity of  milk  as  at  first. 

It  18  a  vulgar  notion  that  the  butter-cup,  or  crowfoot,  abound- 
ing in  meadows,  is  the  cause  of  the  butter  having  sometimes  a 
bnght  yellow  colour.  Stillingfleet,  in  his  Observations  on  Grasses^ 
says  he  believes  this  to  be  a  mistake  ;  for  he  never  could  observe 
that  any  part  of  the  plant  was  touched  by  cows  or  any  other 
cattle.  The  proof  that  cows  do  not  eat  this  acrid  plant  is  strik- 
ingly visible  in  pastures,  where,  though  all  the  grass  is  cropped 
to  the  very  roots,  numerous  buttercups  spring  up,  flower,  and 
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shed  their  seeds  in  perfect  security.  They  are  indeed  cut  down, 
and  made  into  hay,  together  with  the  rest  of  the  weeds  that 
usually  infest  every  meadow,  and  in  this  state  are  eaten  by  the 
cattle,  partly  because  they  are  incapable  of  separating  them,  and 
partly  because,  by  drying,  their  acrimony  is  considerably  sub- 
dued ;  but  there  can  be  no  douBt  of  their  place  being  much  better 
fiuppUed  by  any  sort  of  real  grass ;  for  the  exceUence  of  a  meadow 
consists  in  its  producing  as  large  a  crop  as  possible  of  agreeable 
and  nutritious  herbage.  Every  buttercup,  ought,  therefore,  to 
be  extirpated,  if  practicable,  along  with  the  hemlock,  kex,  and 
other  umbelliferous  plants  which  are  common  in  most  fields. 
Linnaeus,  in  his  Flora  Lapponica^  p.  195,  says  that  it  wa« 
thought  by  some  people  that  the  marsh  marigold  made  the  butter 
yeUow,  but  he  denies  that  the  cows  ever  touch  that  plant ;  yet 
he  thinks  that  all  kinds  of  pasture  will  not  give  that  yellowness ; 
then  he  observes  that  the  best  and  yellowest  butter  that  he 
knows,  and  which  is  preferred  by  the  dealers  in  those  parts  to 
all  other  butter,  was  made  where  the  cow-wheat  grew  in  greater 
plenty  than  he  ever  saw  it  anywhere  else.  Mr  Edwin  Lees 
mentions  an  instance  of  seven  cows  having  been  poisoned  by 
feeding  upon  the  common  meadow-saffron  {ColcMcum  autumnale) 
in  a  field  at  Llanvihangel  Pentre,  South  Wales,  where  it  grew 
in  great  profusion.  The  farmer  turned  them  into  the  meadow 
in  the  early  spring,  after  a  winter^s  feeding  on  hay,  and  being 
impatient  for  green  food,  they  devoured  this  plant,  and  were  afi 
found  dead  next  morning.*  A  valuable  cow  belonging  to  Mr 
William  Morrow  of  Drumkerrin,  near  Armagh,  died  from  being 
over-fed  with  frosted  turnips,  and,  after  being  turned  out,  drink- 
ing copiously  of  cold  water.  Practical  farmers  and  veterinarians 
assert  that  the  essential  oil  of  turpentine,  in  doses  of  two  fluid 
ounces,  or  a  common  wine-glass  full,  administered  in  any  mild 
fluid,  acts  as  a  specific  in  all  such  cases. 

From  the  late  Earl  Spenoer"'s  observations  on  the  period  of  gesta- 
tion of  seven  hundred  and  sixty-four  cows,  it  appears  that  it  ex- 
tends to  two  hundred  and  eighty-four  days,  not  two  hundred  and 
seventy  days,  as  formerly  stated.  As  all  high-bred  animals  have 
a  natural  tendency  to  degenerate,  if  not  kept  up  by  due  inter- 
mixture of  blood,  it  is  very  desirable  to  know  in  what  manner 
the  breed  may  not  only  be  kept  up  to  its  standard,  but  also 
improved.  Hitherto  there  has  not  been  a  sufficiently  extended 
and  carefully  conducted  series  of  experiments  upon  this  subject ; 
and,  consequently,  there  are  no  positive  data  on  record  enabling 
us  to  determine,  by  comparative  proximity  with  the  legitimate 

♦  The  Naturalist,  vol.  i.  p.  215. 
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zoological  standard  of  the  species^  the  probability  of  permanence 
in  any  particular  breed. 

In  improving  the  form  of  cattle,  it  is  necessary  to  select  a  well- 
formed  cow,  proportionally  larger  than  the  bull.  Mr  Gline, 
speaking  upon  anatomical  principles,  says  that  the  base  of  the 
cone  which  forms  the  chest  of  d  cow  should  be  capacious,  to 
afford  the  lungs  sufficient  room,  and  thereby  promote  the  diges- 
tive powers  of  the  animal,  (though  the  Devonshire  cattle  are 
often  deficient  in  their  chest ;)  the  hips  and  the  twist  should  be 
broad,  that  the  cavity  for  the  foetus  may  be  sufficiently  large ; 
the  breadth  of  the  loins  is  always  in  proportion  to  that  of  the 
ehest  and  the  pelvis ;  the  head  should  be  small,  and  the  length 
of  the  neck  should  be  proportioned  to  the  height  of  the  animal, 
that  it  may  collect  its  food  with  ease ;  the  muscles  and  tendons 
should  be  large,  to  enable  it  to  travel  with  greater  facility ;  the 
bones,  however,  should  not  be  coarse  and  large ;  a  short-legged 
eow  is  preferable ;  the  hair  should  be  neither  staring  nor  hard. 
A  Gloucestershire  rhyme  describes  a  beautiful  cow  as  being 

"  Long  in  her  sides,  bright  in  her  eyes, 
Short  in  her  legs,  thin  in  her  thighs,  • 

Big  in  her  ribs,  wide  in  her  pins, 
Full  in  her  bosom,  small  in  her  shins, 
Long  in  her  face,  fine  in  her  tail, 
And  never  deficient  in  filling  her.paiU'* 

There  is  no  month  in  the  year  equal  to  March  for  the  produc- 
tion of  calves,  if  we  take  the  whole  country  into  our  calculation. 
As  cows  will  propagate  their  species  at  any  period  of  the  year, 
it  consequently  depends  in  most  cases  upon  the  views  of  the 
farmer  or  grazier  regarding  the  ultimate  profits  arising  from 
cattle  that  we  everywhere  find  some  cows  producing  calves  at 
one  season  of  the  year  and  some  at  another.  Spring,  however, 
is  the  principal  season  with  breeders  of  stock  in  general,  since 
calves  produced  early  in  spring  commonly  make  out  better,  and 
are  more  profitable  upon  the  whole  (except  such  as  are  intended 
for  the  butcher)  than  those  produced  at  any  other  season; 
whereas  cows  that  calve  several  months  before  there  is  a  supply 
of  grass,  scarcely  ever  yield  so  much  milk  during  the  succeeding 
summer  as  if  the  case  had  been  otherwise ;  and  hence  the  profits 
are  lessened,  to  whatever  purpose  the  milk  may  be  converted. 
However,  in  large  and  populous  towns  and  communities  there  is 
a  constant  demand  for  milk  (and  butter  too)  throughout  the 
whole  year,  so  that  those  persons  who  keep  dairies,  and  supply 
their  customers  during  the  entire  summer,  are  under  the  necessity 
of  meeting  the  demand  during  the  winter  also ;  and  hence  some  of 
their  cows  are  always  in  full  milk,  that  is,  newly  calved.  Much, 
however,  is  now  effected  by  the  use  of  turnips,  mangetwurzel, 
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cabbages,  carrots,  and  other  succulent  vegetables,  in  the  way  oi 
causing  cows  to  supply  plenty  of  milk  during  the  winter ;  but  at 
it  is  a  well  ascertained  fact  that  these  vegetables  cannot  be  Qultt 
vated  but  at  a  greater  cost  to  the  farmer  than  summer  grass 
Haia  system  is  but  little  resorted  to,  except  in  situations  where  ii 
always  commands  a  remunerating  price  to  the  dairyman.     In  the 

!)rincipal  districts  where  cheese  is  made  in  large  quantities — ^aa 
or  instance,  Cheshire,  Derbyshire,  Gloucestershire,  Dorsetshire 
&c. — the  dairy  farmers  invariably  contrive  to  have  th^r  eow« 
calving  sufficiently  early  in  the  season  to  enable  them  to  com- 
mence cheese-making  at  the  period  there  is  enough  of  grass  foi 
the  cows  being  turned  out  to  pasture  ;  and  this  process  of  oheese- 
making  is  regularly  continued  into  the  autumn ;  and  in  the  earl} 
part  of  the  winter  the  cows  are  no  longer  milked,  as  there  exists 
a  somewhat  general  opinion  that  cows  that  are  allowed  to  go  drj 
for  three  or  four  months  before  calving  are  apt  to  yield  a  greatei 
quantity  of  milk  during  the  next  season.  Besides,  there  is  s 
saving  in  the  expense  of  maintaining  dry  cows ;  for  it  is  the 
general  custom  in  the  dairying  districts  to  feed  these  cows  upoB 
straw  and  a  small  quantity  of  hay,  or  else  a  few  turnips,  aftei 
they  no  longer  yield  milk,  until  within  a  short  period  of  then 
calving. 

Dr  Lyon  Playfair,  having  selected  a  cow  in  good  milking  con- 
dition and  at  the  time  fed  upon  after-grass,  ascertained  the 
average  amount  of  her  milk  for  five  days,  and  then  proceeded  tc 
analyze  it.  In  the  first  day  it  was  observed  that  the  milk  of  the 
evening  contained  3.7  per  cent,  of  butter,  and  of  the  following 
morning  5.6  per  cent.  The  deficiency  in  the  first  observation  ii 
referred  to  the  consumption  of  a  greater  portion  of  the  butter  oi 
its  constituents,  from  respiratory  oxidation  during  the  day,  wher 
the  animal  was  in  the  field,  than  during  the  night,  when  it  wsu 
at  rest  in  the  stall.  When  confined  during  the  day,  and  fed 
with  afte"-grass  in  a  shed,  the  proportion  of  the  butter  rose  tc 
5.1  per  cent. ;  when  fed  with  hay,  the  butter  was  3.9  and  4.6  pei 
cent. ;  when  fed  with  portions  of  potatoes,  hay,  and  bean  flour, 
the  butter  was  6.7  and  4.9  per  cent. ;  with  hay  and  potatoes, 
4.6  and  4.9  per  cent.  These  facts,  together  with  Boussingault^g 
experiments,  and  the  observations  of  dairymen  in  different  locali- 
ties, are  opposed  to  Dumas'  theory,  that  the  butter  in  milk  arises 
solely  from  the  fat  contained  Tn  the  food  ;  for  it  may  reasonably  be 
referred  'to  the  starch  and  other  unazotised  elements  of  the  food, 
as  maintained  by  Liebig.  Potatoes  are  particularly  favourable 
to  the  flow  of  milk  and  mcrease  of  butter,  from  the  starch  they 
contain ;  so  is  malt  refuse.  Porter  and  beer  are  also  well  known 
to  be  favourable  to  the  production  of  butter,  both  in  the  milk  of 
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woman  and  of  the  cow,  although  these  fluids  do  not  contain  fat.* 
The  quantity  of  caseine  (cheese)  in  the  milk  was  found  by  Dr 
Playfair  to  depend  on  the  quantity  of  albumen  in  the  food  sup- 
plied on  different  days  to  the  cow,  and  to  the  supposed  destruction 
of  the  tissues  by  muscular  exercise.  Pease  and  beans  are  the  food 
which  yield  most  caseine.  Pasturing  in  the  open  field  is  more 
favourable  to  the  formation  of  caseine,  while  stall-feeding  is  more 
favourable  to  the  formation  of  butter^  The  proportion  of  butter 
in  the  milk  of  woman  is  increased  by  rest  and  the  diminution  of 
the  respiratory  oxidation. 

In  the  neighbourhood  of  towns  and  villages,  where  milk  and 
other  products  of  the  cow  are  in  demand  for  the  market,  a  good 
food  for  rearinff  the  young  cattle  may  be  su|)plied  by  dissolving 
pearl  sago  in  boiling  water.  Eight  quarts  of  this  solution  of 
pearl  saeo  will  cost  only  half  the  price  of  the  same  quantity  of 
milk,  and  will  prove  even  more  nutritious  than  the  latter.  Oil- 
cake is  an  excellent  food,  along  with  turnips,  to  fatten  calves, 
and  the  manure  the  cattle  drop  while  upon  this  diet  is  very 
serviceable  to  the  crops.  An  Ayrshire  farmer,  who  uses  annually 
about  JP120  worth  of  oil-cake  for  his  cattle,  assures  us  that 
disease  scarcely  ever  occurs  among  his  stock,  although  formerly 
he  used  to  lose  many  of  them,  especially  calves,  which  were 
frequently  carried  off  by  that  fatal  and  malignant  malady  conj- 
monly  called  black  leg^  but  which  has  entirely  disappeared  since 
he  has  commenced  the  use  of  oil-cake.  Turnips,  with  a  liberal 
allowance  of  oil-cake,  are  found  conducive  to  early  maturity. 
After  a  long  course  of  experience,  this  grazier  is  of  opinion  that 
cows  should  calve  during  February ;  for,  when  bom  later  than 
this  month,  the  calves  are,  while  in  the  farmer's  possession,  an 
eyesore,  from  their  being  so  far  behind  their  compeers  in  growth ; 
but,  if  calved  earlier  than  February,  the  cows  are  apt  to  fail 
in  their  secretion  of  milk  before  the  gra^s  can  afford  them  a 
good  bite. 

Mr  M'Bryde  is  of  opinion  that,  to  obtafn  the  greatest  amount 
of  beef  in  the  shortest  time,  the  cattle  should  be  tied  up  by 
the  neck  in  stalls,  and  fed  for  six  or  eight  weeks  upon  turnips, 
with  oil-cake,  bruised  oats,  beans,  &c.  Mr  M"'Culloch,  factor  at 
Logan,  whose  opinion  is  of  great  weight,  thinks  that  ordinary 
sized  cattle  would  feed  fully  as  well  tied  up  in  properly  ventilated 
houses ;  but  that  large  cattle  would  do  better  m  hanmiels,  where 
they  had  a  small  space  to  move  about,  and  which  prevented  their 
feet  giving  way.      He  observes  that  the  cattle  in  the  hammels 

'  •  On  the  farm  of  Mr  Castle  of  Northbourne,  in  Kent,,  a  cow,  having  got  acccPB 
to  Rome  fresh  brewed  stronf]^  ale  left  out  to  cool,  drank  so  plentiftilly  of  it  that  she 
waa  shortly  taken  ill,  and  died  in  a  few  hours  in  a  state  of  intoxication,  although, 
proper  remedies  were  administered  by  a  farrier  who  was  called  in.. 
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consume  more  food  than  those  stall-fed ;  but  whether  this  extra 
food  is  expended  in  the  production  of  motion  or  of  fat  he  has 
not  ascertained.  From  his  experience,  he  prefers  cutting  turnips 
into  slices  of  from  one  and  a-half  to  two  inches  thick ;  and  whikt 
this  thickness  prevents  some  little  waste  of  the  turnips  from 
being  too  much  reduced,  it,  at  the  same  time,  allows  the  cattle 
to  masticate  with  ease,  and  to  fill  their  stomachs  with  less  trou- 
ble, and  consequently  there  is  less  expenditure  of  the  body.  The 
system  adopted  at  Logan  Mains,  in  giving  oil-cake  to  cattle, 
is  to  grow  and  preserve  the  seed,  which  is  bruised  and  boiled 
along  with  equal  proportions  of  bruised  oats  and  bear,  and  of  this 
mixture,  from  four  to  six  pounds  per  day  are  given  hot,  after  the 
cattle  have  been  tiiKi  up  about  two  months.  The  expense  of  this 
diet  is  amply  repaid,  and  the  manure  is  very  much  enriched. 
When  oats  are  at  a  low  price,  a  few  pounds  of  them  per  day  may 
be  advantageously  added  to  the  turnips.  If  lumper  potatoes  can 
be  had  for  not  more  than  seven  or  eight  shillmgs  per  boll,  it 
might  be  profitable  to  feed  cattle  upon  them. 

Some  French  philosophers  have  found  that,  from  the  same 
food,  a  cow  yields  in  milk  twice  as  much  food  available  to  man  as 
a  feeding  ox  will  yield  in  flesh  and  fat.  M.  Donn^  states  that 
there  is  a  striking  anology  between  milk  and  blood,  and  says 
that  he  has  injected  milk  into  the  veins  of  many  animals  without 
causing  any  injury.  From  lean  cattle,  poorly  kept,  milk  is  never 
known  to  be  good.  London  milk  is  generally  deficient  in  thick 
rich  cream.  The  Durham  cows  yield  a  large  quantity  of  milk, 
and  numbers  of  them  are,  therefore,  kept  in  London  dairies  and 
in  the  dairy-farms  about  Manchester.  Milk  of  a  rich  quality,  fit 
to  supply  good  cream  and  butter,  is  generally  yielded  in  small 
quantity,  as  in  the  case  of  the  Galloway,  Guernsey,  Hereford, 
Highland,  and  Jersey  cows.  The  cows  used  for  the  London 
milk  market  are  mostly  of  a  large  size,  with  short  horns,  and  are 
distinguished  by  the  name  of  Holderness  cattle — ^from  a  district 
so  called  in  the  East  Riding  of  Yorkshire.  It  appears  that  the 
entire  number  of  cows  kept  by  the  London  cow-keepers  amounts 
to  8,500 — namely,  7,200  in  Middlesex,  681  in  Kent,  and  619  in 
Surrey.  Each  cow,  on  the  average,  yields  nine  quarts  per  diem, 
or  3,285  quarts  per  annum ;  but  deducting  285  quarts  for  suck- 
ling, casualties,  &c.,  gives  us  a  total  of  6,375,000  gallons  of  pure 
milk  to  supply  the  consumption  of  London  and  its  vicinity.  But 
as  the  retail  venders  adulterate  it  with  at  least  ]  20  per  cent,  of 
water,  the  total  annual  consumption  of  what  is  called  milk 
amounts  to  15,937,500  gallons.  Each  Londoner,  on  the  average, 
consumes  annually  ten  gallons,  three  quarts,  and  nearly  two 
pints  of  milk.  The  price  at  which  milk  is  sold  to  the  retail  ven- 
ders varies  from  Is.  8d.  to  Is.  lOd.  for  eight  quarts ;  which,  tak- 
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ing  it  at  the  medium  of  Is.  9d.,  gives  a  total  of  ^278,906, :  58.  for 
the  wholesale  price,  and  an  annual  expenditure,  after  the  assist 
ance  of  the  pump,  of  ^^697,265  :  12  :  6.  According  to  the 
occupation  abstract  of  the  census  of  1841,  the  number  of  persons 
employed  in  feeding  cows  and  selling  milk  in  London  was  2,764. 
While  the  milking  of  cows  is  gomg  on,  the  pans  should  bo 

E laced  in  boiling  water.  If  the  milk  be  strained  into  one  of  the 
ot  pans,  and  covered  with  another  hot  pan,  proceeding  in  like 
manner  with  the  whole  mess  of  milk,  you  will  find  that  you  will 
have  double  the  quantity  of  good  rich  cream,  and  double  the 
quantity  of  sweet  and  delicious  butter.  It  has  lately  become 
very  conunon,  especially  in  large  dairies,  to  keep  milk  in  zine 
bowb,  which  have  been  recommended  for  promoting  the  forma- 
tion of  a  larger  quantity  of  cream,  owing  to  galvanic  action ; 
but  the  use  of  them  has  been  attended  with  poisonous  effects. 


I  could  scarcely  have  believed,  says  Dr  Elaines  of  Berlin,  that  zine 
ooold  again  have  come  into  use  for  holding  fluids  used  for  alimentary  purposes,  as 
VauqueUn,  forty  years  ago,  prored  that  su<£  were  certain,  alter  a  short  time,  (when, 
the  milk  has  become  sour,  and  the  pans  themselves  sour,)  to  hold  a  considerable  portion 
of  zinc  (and  salts  of  zinc)  in  solution.  I  have  found  by  experience  that  a  solution 
of  sugar,  which  had  stood  only  a  few  hours,  in  summer,  in  a  zinc  vessel,  contained 
a  considerable  amount  of  zinc  salts.  Cream  will  separate  more  easily  ftt>m  milk 
kept  for  a  short  time  in  a  zinc  vessel ;  but  as  the  milk  will  turn  acid  much  sooner 
than  a  solution  of  sugar,  it  is  the'  more  to  be  apprehended  that  some  zine  will  be 
dissolved,  and  such  milk  will  be  the  more  noxious,  as  it  is  well  known  that  even  a 
■maU  amount  of  zinc  will  cause  violent  spasmodic  vomitings. 

The  coagulation  of  milk  under  the  influence  of  a  simple  wet 
membrane  is  a  remarkable  phenomenon  not  easily  explained. 
Berzelius  tried  a  very  curious  experiment  with  a  view  of  ascer- 
taining the  effect  on  the  membrane  itself.  He  took  a  bit  of  the 
lining  of  a  calTs  stomach,  washed  it  clean,  dried  it  as  completely 
as  possible,  weighed  it  carefully,  put  it  into  eighteen  hundred 
times  its  weight  of  milk,  and  heated  the  whole  to  120  degrees 
Fahrenheit.  After  some  little  time,  coagulation  was  complete. 
He  then  removed  the  membrane,  washed,  dried,  and  weighed  it 
again ;  the  loss  amounted  to  rather  more  than  one-seventeenth 
of  the  whole.  According  to  this  experiment,  one  part  of  the 
active  matter  dissolved  from  the  membrane  had  coagulated  about 
thirty  thousand  of  milk. 

The  experiments  of  Professor  Traill  shew  that  the  addition  of 
some  cold  water  facilitates  the  process  of  butter-making,  especially 
when  the  cream  is  thick  and  the  weather  hot ;  that  cream  alone 
is  more  easily  churned  than  a  mixture  of  cream  and  milk ;  that 
butter  produced  from  sweet  cream  has  the  finest  flavour  when 
fresh,  and  appears  to  keep  longest  without  acquiring  rancidity ; 
but  the  butter-milk  so  obtained  is  poor  and  small  m  quantity ; 
that  the  scalding  of  the  cream,  according  to  the  Devonshire 
method,  yields  the  largest  quantity  of  butter,  which,  if  intended 
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for  immediate  use,  is  agreeable  to  the  palate  and  readily  sdeable; 
but,  if  intended  to  be  salted,  is  most  liable  to  acquire  by  keep- 
ing a  rancid  flavour.  The  process  of  scalding  is  troublesome, 
and  the  milk,  after  the  removal  of  the  cream,  is  poor,  i^id  often 
would  be  unsaleable  from  the  taste  it  has  acquired  fropi  the  heatr 
ing.  It  also  appears  that  churning  the  milk  and  cream  together, 
after  they  have  become  slightly  acid,  seems  to  be  the  most 
economical  process^  on  the  whole ;  because  it  yields  a  large  quantity 
of  excellent  butter,  and  the  butter-milk  is  of  good  qiwity;  and 
that  the  keeping  of  butter  in  a  sound  state  depends  on  its  being 
obtained  as  free  from  uncombined  albumen  or  caseine  and  water 
as  it  can  Iks  by  nieans  of  washing  and  working  the  butter  when 
taken  from  the  churn. 

Uy  a  newly  invented  block- tin  milk-chum,  now  in  use  at 
Li^burn  and  other  parts  of  Ireland,  butter  can  be  made  in  ten 
minutes  at  all  seasons  of  the  year.  In  salting  or  curing  butter, 
it  ii*  preferable  tt)  use  vessels  made  from  timber  which  has  been 
previously  boiled  four  houi-s,  to  free  it  from  the  pyroligneous 
noid ;  or  else  made  of  tlie  lime  tree,  the  wood  of  which  does  not 
contain  tliis  acid.  Huttor  will  keep  without  salt  if  meltod  over 
u  hK>w  tire  to  expel  all  its  waterj*  particles.  To  remove  the  bad 
nmell  and  disagnvable  taste  of  rancid  butter,  and  restore  its 
HW*K^tnt*ss,  it  is  only  neooss;iry  to  beat  it  in  a  sufficient  quantity 
of  w«tt»r»  into  which  put  tiftoon  drops  of  chloride  of  lime  for  every 
pound  of  butter.  .Vftor  having  mixed  it  till  all  its  parts  are  in 
eontaet  with  tlie  water,  it  may  be  left  in  for  an  hour  or  two — 
nflenvanls  withdrawn  and  washed  anew  in  fresh  water.  The 
eliloride  of  lime  lias  nothing  injurious  in  it,  and,  therefore,  the 
number  of  dixuKs  may  bo  inoivaseil  if  thought  proper. 

In  all  a;;os  tno  skin  of  the  ox  has  been  turned  to  great  use  by 
man.  Tht'  anoiont  Hritains  made  their  boats  with  osiers  and  - 
oovt^nnl  thorn  »ith  the  hides  of  bulls.  Vessels  of  this  kind  are  ^ 
Ntill  in  UMo  on  the  Poo  and  Severn,  and  on  the  lakes  of  Ireland.  - 
Tlu»  Ii'ImIi  oall  thorn  i'«r.ir/i,  and  the  English  rorarfc«,  from  the-^ 
Hrilish  *'tvr*fyf^  whiob  moans  a  K>at  of  that  structure.* 

tiarut^t,  in  his  l\*:tr  rir.»'^»v  T.\'  Hitihla mis,  utat^s  that,  during — : 
timoj*  of  want  and  soaivity.  the  oows  are  brought  into  the  hutsi^ 
to  iihaiv  tho  famiU^s  little  stiH*k  of  t>atmeaK  and  are  bled  occa — 
nionally  (o  alVonl  nvniri*lnnont  to  tho  children,  the  blood  being — 
mixtMl  with  thoir  oatiuoal  and  then  boiled  or  made  into  cakes. 

V\\\>  Iu^oI'm  auvl  hvuus  v»t*  a  hundn vl  head  of  cattle  are  daily — 
oon)*\nno\l  in  i'ampsio  Alum   Works  in  the  maimfacture  of  that>«^ 


•    V\\\\  Owix'  >>-.'.*l'«  wx'iv  nv^j  hu.unI  tor  U»:i;;  vo\-ni^**,  but  u-vre  only  capable  o^ 
•,U,«ii  ooiiln.^i  o\sMuv,ou-.  .H  rxi.l  nt  u.>:  on  >  tnmi  the.r  structure,  but  from  tl^ 
it(  tloui«>nt  «^l  SxUiiiiiH^  thit  tho  o.v>ik  n^v^r  ««•  during  th«  tima  they  wara  aft  •<■•    - 
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beautiful  yellow  salt,  prussiate  of  potash,  which  Mr  Ma-cintosh 
introduced  among  the  calico-printers,  who  use  it  extensively  td^ 
produce  very  showy  blues  and  greens.  It  is  prepared  by  burn- 
ing the  hoofs  and  horns  in  iron  pots,  along  with  potash  and  a 
requisite  quantity  of  iron.  The  residue,  after  this  combustion, 
is  laxiviated  with  water,  and  when  the  solutiou  is  sufficiently 
concentrated,  the  prussiate  of  potash  crystallizes. 

It  would  be  well  if  some  good  cook,  acquainted  with  a  little 
chemistry,  would  make  some  experiments  upon  the  cookery  <rf 
bone,  which  might  be  made  to  yield  many  soups  and  other 
palatable  and  nutritious  dishes.  Professor  Brande  observec^ 
that— 

Bone  constitutes,  upon  an  aveia)i(e,  a  fifth  part  of  the  weight  of  ap  animal,  ap4 
•ne-third  of  the  weight  of  bone  may  be  reckoned  as  good  substantial  food.  The 
weight  of  butcher's  meat  consumed  in  London  annually  is  supposed  to  be  172,000,000 
Iba.,  including  35,000,0U0  lbs.  of  bone,  which  would  yield  1 1,000,000  lbs.  of  dry 
gelatine,  or  real  nutritive  matter,  which,  at  present,  is  so  far  wasted  as  not  to  be 
applied  to  the  direct  support  of  human  life.  The  bones  of  pork,  game,  poultry,  and 
fish,  not  included  in  this  statement,  must  also  be  of  great  amount.  From  all  or  any 
of  the^e  an  excellent  dry  gelatine,  or  portable  soup,  might  be  prepared  and  sold  for 
about  2s.  per  lb.,  equivalent  to  three  or  four  times  its  weight  of  raw  meat. 

Ground-bones  are  employed  as  a  manure  for  dry  soils  with 
the  very  best  effect.  Mr  Huskisson,  who  estimated  the  real 
value  of  bones  annually  imported  (principally  from  the  Nether- 
lands and  Germany)  for  the  purpose  of  being  used  as  a  manure, 
at  ,f  100,000,  contended  that  it  was  not  too  much  to  suppose 
that  an  advance  of  between  <£^1 00,000  and  ^200,000  expended 
on  this  manure,  occasioned  500,000  aditional  quarters  of  com  to 
be  brought  to  market.  When  bones  are  intended  for  manure, 
they  may  be  dissolved  by  pouring  some  sulphuric  acid  over  the 
bone-heaps,  keeping  them  turned  until  they  are  thoroughly  in 
contact  with  the  hquid. 

Goldbeaters'"  skin  is  made  of  the  finer  integuments  of  cattle. 
Having  offered  these  remarks  on  some  of  the  characters,  habits, 
and  uses  of  cattle,  I  will,  in  conclusion,  allude  to  a  few  of  their 
diseases.  Tubercular  consumption,  which  is  very  prevalent 
among  the  cows  which  supply  milk  to  the  inhabitaqts  of  some 
large  towns,  is  attributed  by  Sir  James  Clark  to  their  being 
immirtd  during  part  of  every  year  in  dairies,  perfectly  closed, 
and  which  being  too  small  for  the  number  of  animals  they 
contain,  soon  become  filled  with  heated  vitiated  air,  for  the 
removal  of  which  no  contrivance  is  made.  Eecently  there  has 
prevailed  in  the  dairies  of  London  and  its  vicinity,  a  new 
disease,  which  chiefly  attacks  cattle  in  the  hinder  extremities, 
paralysing  their  limbs,  and  presenting  many  of  the  ordinary 
symptoms  of  pleuro-pneumonia.  Mr  James  Dixon  of  White 
Moss  farm,  Cheshire,  states  that,  until  he  adopted  the  treatment 
of  bleeding  his  cows  immediately  on  their  being  attacked  with 
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the  "  new  epidemic,^  he  lost  several ;  but  none  had  died  since  he 
had  put  that  measure  into  operation.  Particular  care  and 
caution  are  required  to  keep  a  continual  watch  over  the  condition 
of  the  animals  so  as  to  mark  the  first  change  in  them  from  health 
to  disease;  for  the  value  of  bleeding  depends  on  its  being  per- 
formed at  the  very  instant  that  the  symptoms  of  the  disorder 
make  their  appearance.  The  treatment  of  bleeding  having  been 
promptly  resorted  to,  Professor  Sewell  recommends  that  the 
administration  of  the  usual  laxative  medicines  and  external 
stimulants  should  be  left  to  the  judgment  of  the  nearest  practi- 
tioner. The  Earl  of  Essex  relates  that  the  prevalent  distemper 
having  shewn  itself  in  one  of  his  yard  stock,  by  an  abundant 
discharge  of  saliva  from  the  mouth,  with  sore  and  inflamed 
tongue  and  gums,  great  dulness,  no  appetite,  confined  bowels, 
and  very  hot  horns,  he  ordered  one-half  pint  of  spirit  of  turpentine, 
with  one  pint  of  linseed  oil,  repeating  the  oil  in  twenty-four  hours, 
and  again  repeating  it  according  to  the  state  of  the  evacuations. 
At  the  end  of  twenty-four  hours  more,  the  bowels  not  having 
been  well  moved,  both  the  turpentine  and  oil  were  repeated.  In 
two  days  the  beast  shewed  symptoms  of  amendment,  and  in  three 
or  four  took  to  his  food  again,  and  did  perfectly  well.  His 
Lordship  assures  us  that  all  the  yard  beasts  and  fattening  beasts 
that  had  the  distemper  were  treated  in  this  manner  with  perfect 
success.  Half  a  pint  of  turpentine  is  the  smallest,  and  one  pint 
the  largest  dose,  during  three  or  four  days.  But  little  food 
besides  oatmeal  was  given. 

The  Bee-keeper's  Manual.* — Nothwithstanding  the  great  acces- 
sions which,  of  late  years,  have  been  made  to  our  knowledge  of 
the  natural  history  of  the  hive  bee,  and  the  improvements  in  its 
economical  treatment  which  we  have  been  thereby  enabled  to 
introduce^  it  is  obvious  that  we  are  by  no  means,  in  this  country, 
raising  this  interesting  branch  of  rural  economy  to  that  degree  of 
importance  to  which  it  seems  entitled.  There  can  be  no  doubt 
that  this  country  is  well  adapted  to  bee-culture,  especially  in  the 
varied  character  of  its  surface,  abounding  in  water,  woodlands, 
cultivated  fields,  and  flowery  uplands,  interspersed  with  orchards 
and  flower-gardens,  and  rearing  in  plenty  nearly  all  the  plants  in 
which  bees  delight.  The  variability  of  the  climate  is  perhaps 
the  principal  drawback,  but  even  that  is  by  no  means  so  consi- 
derable as  to  form  a  material  obstacle.  Yet  an  apiary  of  any 
extent,  and  managed  systematically  as  a  regular  source  of  income, 
is  scarcely,  if  at  all,  to  be  found  in  this  country.     The  only  dis- 

*  The  Bee-Keeper*s  Manual,  founded  on  the  experience,  during  many  centuries, 
of  the  Apiarians  in  Poland.  Dedicated  to  the  Agriculturists  of  Great  Britain.  By 
Dobn)go8t  Chylinsld.     London:  Wra.  S.  Orr  &  Co.,  1845.^ 
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coverable  symptoms  of  bee-culture  being  known  at  all  in  Britain, 
consist  of  a  few  pitiable  straw  hives  or  skeps,  straggling  along  a 
garden  wall,  capped  with  damp  and  mouldering  turf,  enveloped 
m  rags  in  the  winter,  or  shut  up  in  little  wooden  hovels,  "  which,'^ 
says  Mr  Dobrogost  ChyUnski,  "  have  more  the  appearance  of 
pestilential  prison-houses  than  the  comfortable  abodes  of  a  refined 
and  busy  population.*"'  We  often  hear  it  alleged  as  a  reason  for 
not  cultivating  bees  more  extensively,  that  they  are  extremely 
precarious,  continually  liable  to  some  disaster  or  other,  and  their 
productiveness,  therefore,  not  to  be  depended  upon.  But  we  are 
ourselves  principally  to  blame  for  this,  if  we  do  not  follow  the  best 
methods  of  treatment,  and  bestow  that  degree  of  care  and  atten- 
tion which  the  occasion  demands,  and  which  is  not  greater  than 
what  we  often  willingly  give  to  other  matters,  where  the  induce- 
ment is  much  less  considerable. 

Poland  is  perhaps  the  greatest  honey-producing  country  in 
Europe.  In  the  provinces  of  Podolia,  Ukraine,  and  Volhynia,  in 
particular,  the  cultivation  of  the  honey-bee  has  long  formed  an 
object  of  national  importance,  and  in  these,  bee-gardens  are  not 
only  very  numerous  and  extensive,  but  they  are  also  common  in 
other  parts  of  the  kingdom.  There  are  cottages  in  Poland  with 
Yery  small  portions  of  land  attached  to  them,  on  which  are  to  be 
seen  as  many  as  fifty  hives ;  while  there  are  farmers  and  landed 

5roprietors  who  are  in  possession  of  from  ]00  to  10,000  hives  ! 
'here  are  some  farmers  who  collect  annually  more  than  200 
barrels  of  fine  honey,  each  barrel  weighing  from  400  to  500  lbs., 
exclusive  of  the  wax.  A  tenant  is  often  in  this  way  enabled  to 
pay  his  rent  and  taxes,  to  defray  other  domestic  expenses,  and 
often  to  accumulate  handsome  dowaries  for  his  daughters. 

The  object  of  the  little  work,  the  title  of  which  we  have  given 
above,  is  to  describe  the  method  of  managing  bees  as  practised 
in  Poland ;  and  as  there  appears  to  be  nothing  to  prevent  it  being 
followed  in  this  country,  we  propose  to  notice,  as  briefly  as  possi- 
ble, the  leading  features  of  the  plan.  It  difiers  widely  from  that 
of  all  other  countries ;  is  less  expensive  and  more  profitable ; 
less  artificial,  and  agreeing  better  with  the  natural  habits 
a  id  economy  of  the  beds ;  and,  in  Mr  Chylinski's  opinion,  were 
the  agriculturists  of  Great  Britain  to  take  advantage  of  the 
experience  acquired  during  past  centuries,  by  the  most  successful 
bee-keepers  of  Podolia,  Ukraine,  and  Volhynia — and  were  they 
to  begin  by  laying  the  foundation  of  their  apiaries  with  only  one 
hive,  whose  colony  miAst  be  stroriger  than  four  straw  hives  taken 
together — in  a  few  years  Great  Britain  would  add  to  her  other 
honourable  distinctions,  the  more  ancient  and  once  exclusive 
designation  of  "  the  land  of  milk  and  honey.'' 
It  is  curious  that  many  bee  masters  of  Poland  maintain  that. 
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besides  the  three  ordinarily  recognised  inmates  of  the  hive, 
namely  the  queen,  drones^  and  workers,  there  is  a  fourth  class 
which  they  call  consorts^  and  which  are  described  as  being  smaller 
than  the  queen  or  drones,  though  somewhat  larger  and  blacker 
than  the  workers,  as  destitute  of  stings,  and  contributing 
nothing  to  the  general  store.  They  compose  the  train  which 
waits  upon  the  mother,  and  are  supposed  to  be  males. 

The  rolish  hive,  at  least  in  some  modification  of  its  form,  has 
been  long  known  in  this  country,  and  will  be  found  figured  in 
some  of  our  works  on  bees.  It  stands  from  3^  to  5  feet  in 
height,  of  a  circular  shape,  broadest  at  the  bottom,  perhaps  about 
20  inches  in  diameter,  and  narrowing  gradually  to  the  top,  where 
the  diameter  may  be  about  8  inches.  It  is  composed  of  well- 
seasoned  boards  1^  inches  thick,  joined  by  means  of  wooden  pegs ; 
the  top  is  covered  by  a  round  lid,  and  surmounted  by  a  shE^ow 
clay  pan  of  large  size ;  and  the  hive  is  closely  corded  with  a 
pretty  thick  rope  from  the  top  exactly  to  its  middle.  The 
entrance  for  the  bees  is  a  small  triangular  hole  in  front,  at  some 
distance  from  the  base.  Hives  destined  for  winter  stock  or  seed 
have  a  door  about  18  inches  long  and  6  inches  wide  on  the  back 
side,  opposite  the  entrance  for  the  bees.  In  Lithuania,  and 
other  northern  provinces  of  Poland,  the  hives  are  made  of  trunks 
of  trees  hollowed  out ;  and  such  of  the  people  as  inhabit  forests 
occasionally  tie  their  hives  near  the  top  of  a  large  tree,  smearing 
&  ring  of  tar  mixed  with  sulphur  round  the  tree,  about  two  yards 
from  the  bottom,  in  order  to  prevent  vermin  creeping  up  and 
molesting  the  bees.  In  this  situation  they  often  remain  for  years, 
exposed  to  all  the  vicissitudes  of  the  weather. 

Almost  every  farm  has  an  orchard  sheltered  from  the  northern 
winds  by  farm  buildings,  and  generally  a  portion  of  land  set 
apart  for  a  bee-garden.  The  place  chosen  for  the  apiary  is  com- 
monly a  low  dry  position,  in  a  valley  at  the  foot  of  a  hill,  or  on 
the  borders  of  a  forest,  frequently  a  common  surrounded  by  thick 
woodlands,  planted  for  the  purpose  of  sheltering  the  bee-garden 
from  the  high  winds.  The  hives,  judging  from  the  figure  of  a 
bee-garden  given  in  this  work,  are  placed  in  regular  rows  at 
equal  distances  from  each  other,  and  present  a  very  neat  and 
orderly  appearance.  Commonly  the  turf  is  removed  altogether 
from  the  surface,  and  the  earth  is  kept  clean  and  dry.  It  is 
considered  necessary,  at  all  events,  that  the  spot  selected  for  the 
hive  should  be  quite  free  from  turf  for  some  distance  around  the 
base.  The  hive  is  placed  with  its  front  towards  sunrise,  so  that 
the  first  dawn  of  the  morning  may  fall  upon  the  entrance. 
When  an  extensive  bee-garden  is  established  on  the  east  side  of 
a  hill,  the  latter  is  generally  cut  into  gradual  steps,  about  6  feet 
wide  and  3  feet  high.     The  ground  prepare^l  for  the  stand  must 
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be  strewed  with  clean  dry  sand,  about  1  inch  thick  ;  and  on  this 
the  hive  is  placed,  without  trestle,  board,  or  any  support  what- 
ever. 

The  first  duty  of  the  Polish  bee-keeper  in  early  spring,  (the 

beginning  of  April,)  is  to  remove  the  earth  placed  round  the  hive  ; 

he  then  places  the  hive  upon  the  trestle,  cuts  out  the  wax  combs 

emptied  by  the  bees  during  the  winter  season,  taking  care  to 

leave  a  sufficient  quantity  of  them  for  the  lodgings  of  the  whole 

colony,  and  taking  particular  care  not  to  touch  the  combs  or  cells 

filled  with  the  young  brood,  eggs,  or  honey.     The  whole  interior 

of  the  hive  and  its  neighbourhood  are  carefully  cleaned,  and  iVesh 

sand  strewed  on  the  stand.     The  next  day  after  this  operation^ 

he  administers  to  every  hive  a  tablespoonful  of  pure,  clear  honey, 

dissolved  in  hot  water,  and  this  must  be  done  twice  a-week  for 

four  weeks  successively.     The  best  time  for  supplying  this  food 

is  after  sunset. 

Swarming  commences  in  Poland  about  the  middleof  June.  The 
utmost  care  is  taken  to  prevent  a  thinly  populated  hive  impoverish- 
ing itself  by  too  frequent  casting.  And  this  they  accomplish  very 
efficiently,  simply  bv  raising  the  lid  from  tl^e  top  of  the  hive,  and 
cutting  <mt  the  royal  cells.  The  same  method  is  adopted  to  prevent 
young  hives  casting  maiden  swarms.  In  large  establishments 
sometimes  more  than  fifty  swarms  are  cast  on  the  same  day,  and 
these  are  often  found  gathered  together  in  one  place.  In  such 
a  case,  the  bee-keeper  gathers  as  many  as  possible  into  one  or 
more  hives,  and  keeps  them  so  crammed  till  the  evening.  He 
then  spreads  out  some  sheets  of  linen,  on  which  he  puts,  in  a 
single  heap,  all  the  bees  he  has  gathered,  and  leaves  them  in  that 
condition  during  the  night.  Next  morning  every  swarm  is  found 
to  have  separated  and  assembled  round  its  own  queen. 

The  honey-harvest  in  Poland  begins  in  the  end  of  September. 
Having  fixed  on  those  hives  he  intends  to  keep  as  propagators 
or  for  winter  stock,  the  bee-keeper  cuts  out  the  honey  comb  from 
only  one-half  of  the  hive,  the  other  half  he  leaves  for  the  bees 
to  live  upon  during  the  winter.  This  operation  is  performed  by 
means  of  a  knife  of  peculiar  construction,  and  access  to  the 
interior  is  obtained  by  the  door  in  the  hinder  part  of  the  hive. 
The  hive  is  prepared  against  the  rigours  of  winter  by  filling  up 
all  the  cranies  or  slits  with  clay,  pasting  up  the  entrance  so  as 
to  leave  an  opening  fit  for  the  passage  of  only  a  single  bee,  the 
bottom  of  the  hive  is  surrounded  with  earth,  above  which  are 
placed  chips  and  dry  moss  ;  and  the  stand  is  again  strewed  with 
line  sand. 

The  construction  of  the  Podolian  hive  is  such  as  to  withstand  all  the  inclemency 
of  the  climate ;  the  rope  with  which  the  hive  is  corded  from  its  middle  to  its  top 
withstands  the  cold  and  damp ;  the  bare  earth  on  which  the  hive  stands  evaporates 
<^  quantity  of  warmth  proportionate  to  the  degree  of  fix>st  without,  keeping  th« 
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necessary  temperature ;  but  the  most  Important  security  is  tbe  abundanee  af  nouritk' 
fMtU,  which  also  helps  to  withstand  cold  ;  and  unless  the  bees  are  plentifully  pro- 
Tided  with  it,  no  hive  ever  can  save  them  from  starvation  ;  for  hunger  often  destroys 
bees  more  certainly  than  frost. — P.  52. 

Our  author  strongly  recommends  the  eultii^ation  of  buck- wheat 
as  one  of  the  most  useful  plants  for  bees.  He  affirms  that  a 
single  acre  of  it  would  furnish  plenty  of  honey  for  the  most  popu- 
lous parish. 

We  cannot  follow  him  into  the  third  part  of  his  little  work,  in 
which  he  treats  of  the  management  of  honey,  wax,  &o.  In  his 
country  honey  is  extensively  used,  standing  in  some  degree  in 
the  place  of  sugar.  It  is  used  to  sweeten  tea,  coffee,  and  pre- 
serves, and  a  drink  named  krupnik,  of  which  the  inhabitants  are 
very  fond,  is  prepared  from  it.  A  still  more  common  beverage 
is  miodamel^  which  is  as  plentiful  as  beer  in  this  country.  As 
this  drink  is  exceedingly  agreeable,  as  well  as  an  excellent  sto- 
machic, generally  causmg  those  who  drink  it  to  live  to  a  jpeat 
age,  (so  our  author  affirms,)  we  shall  conclude  our  notice  of  this 
useful  little  bee-manual,  by  giving  a  recipe  for  manufacturing 
this  elixir,  premising  that  it  has  been  obtained  from  the  Prior  of 
Sokal^  a  celebrated  stronghold  on  the  banks  of  the  Bug,  which 
was  long  resorted  to  \y  multitudes  of  pilgrims  from  great'  dis- 
tances, whose  homage  was  divided  between  a  miraculous  Holy 
Virgin,  and  this  far-famed  miodomel,  the  latter  of  which  is  pro- 
fanely alleged  to  have  had  the  best  of  it  in  this  contest  for  popu- 
larity. To  24  gallons  of  water  put  12  gallons  of  honey  and  12 
lbs.  of  hops,  boil  them  together  over  a  very  slow  fire,  till  the 
whole  is  reduced  one-third.  From  the  boiler  empty  it  into  a 
large  tub  or  barrel,  which  must  be  deposited  in  a  warm  place 
during  eight  days,  so  as  to  undergo  the  process  of  fermentation  ; 
afterwards  it  must  be  filtered  through  a  woollen  filter  into  a 
barrel,  and  placed  in  a  cellar  for  use. 

Zoology  of  the  English  Poets,'* — The  naturalist  and  the  poet 
have  often  much  in  common ;  it  is  frequently  the  same  sensibility 
to  the  beauties  of  nature,  the  same  love  of  contemplating  her 
productions,  and  drawing  pleasure  from  their  endlessly  varied 
forms  of  fitness  and  beauty,  that  animates  both  the  one  and  the 
other.  The  love  of  nature  exists  strongly  in  both ;  and  it  may 
often  be  but  a  slight  difference  in  mental  constitution — a  trifling 
modification  of  idiosyncrasy — or  even  the  accidental  influence  of 
external  circumstances,  which  leads  the  one  to  the  minute  and 
elaborate  examination  of  natural  objects,  and  the  other  to  dwell 
with  delight  on  their  more  general  aspects  and  relations.     Many 

*  The  Zoology  of  the  Engh'sh  Poets,  corrected  by  the  Writings  of  Modem  Natu- 
xv^lists.  By  Robert  Hasell  Newell,  B.D.,  Rector  of  Little  Hormead,  Herts. 
London  :  Longman  &  Co.     1845. 
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departments  of  natural  history,  it  is  true,  are  far  enough  removed 
from  the  regions  of  poetry — and  they  are  often  rendered  still 
more  so  by  the  manner  in  which  they  are  cultivated.  But  there 
are  none  which,  in  some  of  their  bearings,  do  not  rise  into  those 
"  regions  mild,  of  calm  and  serene  air,''  which  are  the  chosen 
abodes  of  poetry  ;  and  if  any  of  them  fail  to  form  a  fitting  theme 
for  the  muse,  the  defect  will  be  found  elsewhere  than  in  the 
intrinsic  merits  of  the  subject.  Great  is  the  delight  of  the 
naturalist  when  he  finds  the  favourite  objects  of  his  study 
worthily  celebrated  by  his  tuneful  brethren,  "  married  to  im- 
mortal verse ;"  but  this  is  a  pleasure  he  does  not  often  enjoy. 
For  the  descriptions  and  representations  of  natural  objects, 
given  by  our  poets,  are  very  seldom  accurate ;  they  are  gene- 
rally disfigured  by  erroneous  statements  of  matters  of  fact,  false 
inferences,  and  unwarrantable  notions.  In  fictitious  poetr},  it 
is  true,  we  do  not  always  expect  truthful  matter-of-fact  deli- 
neations ;  but  even  in  such  a  case,  similies  and  illustrations 
derived  from  natural  objects  ought  to  be  true  to  nature ;  while, 
in  purely  descriptive  poetry,  adherence  to  truth  is  indispensable. 
Here,  as  Mr  Newell  remarks,  the  very  intention  of  the  poet  is 
to  inform  and  instruct;  to  represent  nature  falsely,  therefore, 
is  to  deceive  the  reader,  to  deprive  him  of  the  knowledge  he 
expects,  and  to  derogate  from  the  honour  due  to  the  Author 
of  nature.  Poets,  it  may  be  said,  are  not  always  respon- 
sible for  their  inaccuracies ;  they  took  the  subjects  most  suitable 
to  their  purpose,  as  they  were  generally  known  and  believed  at 
the  time  they  wrote,  and  as  they  were  defended  by  classical 
authority.  It  is  proper,  however,  that  these  circumstances  should 
be  pointed  out,  because  poets  are  early  read,  and  hence  the 
erroneous  notions  imbibed  from  them  are  deeply  fixed  and  long 
retained.  From  the  improved  state  of  natural  history,  such 
mistakes  are  henceforth  less  likely  to  occur,  and,  when  they  do 
happen,  will  be  easily  corrected.  As  the  science  advances,  Mr 
Newell  remarks,  a  wider  and  more  accurate  acquaintance  with 
its  discoveries  will  prevent  a  trite  repetition  of  the  same  images ; 
objects  will  be  viewed  in  new  lights ;  new  properties  and  qualities 
will  be  known ;  and  the  poets  be  thus  enabled  to  spread  through 
the'r  works  faithful  descriptions  in  boundless  variety,  sublimity, 
and  beauty. 

To  correct  some  zoological  errors  in  English  poetry  by  a  com- 
parison with  the  writings  of  modern  naturalists  is  the  design  of 
Mr  NewelFs  little  volume.  The  author  does  not  appear  to  be 
himself  a  practical  naturalist,  neither  was  it  necessary  that  be 
should  be  so  to  perform  the  task  in  the  circumscribed  manner  in 
which  he  has  undertaken  it.  It  is  to  be  regretted,  howeiier,  that 
his  work  is  almost  entirely  a  compilation,  and  that  so  little  has 

JOURNAL. JANIARY   1846.  P 


218  THE  FARAl Ells'*  XOTu-BOOK. NO.  X. 

been  given  as  the  result  of  his  own  personal  observation.  It  is 
to  this  that  we  must  ascribe  the  extreme  meagreness  of  the  work  ; 
more  extensive  reading  would  have  enabled  him  to  give  a  much 
more  ample  and  satisfactory  view  of  his  subject.  Meagre  as  it  is, 
it  is  not  always  pertinent  to  the  object  in  view :  the  long  quota- 
tion from  Hurdis,  for  example,  on  the  coccinella,  and  that  from 
ChurchhiU  on  the  bee,  are  not  adduced  for  the  errors,  but  for  the 
accuracy  and  beauty  of  their  descriptions.  And  this  leads  us  to 
remark,  that  the  value  and  interest  of  such  a  volume  to  the 
zoologist  would  have  been  greatly  enhanced  had  it  contained 
extracts  of  some  of  the  best  pieces  of  poetry  in  reference  to 
zoological  subjects  ;  had  it  been  the  Zoology  of  the  Poets^  not  only 
in  its  defects,  but  also  in  its  merits  and  beauties.  A  due  economy 
of  paper  and  printing  would  have  afforded  the  means  of  doing 
this  almost  without  enlarging  the  size  of  the  volume,  which  is 
redolent  of  what  is,  we  believe,  technically  (whatever  it  may  be 
on  the  score  of  elegance)  denominated  fat  by  the  printers. 

The  errors  to  be  found  in  a  compilation  are  not  in  the  highest 
degree  chargeable  to  the  compiler ;  but  they  are  so  in  a  secondary 
degree,  and  he  is  responsible  for  the  use  he  makes  of  the  materials 
he  derives  from  others.  A  want  of  familiarity  with  the  literature 
of  natural  history  has  prevented  our  author  employing  the  best 
materials  that  could  be  obtained ;  and  various  inaccuracies  are  to 
be  noticed,  which  are  unseemly  in  one  who  has  assumed  the  task 
of  correcting  others.  For  example,  he  states  that  the  honey- 
bee is,  of  all  social  insects,  the  only  one  whose  habits  are  not 
carnivorous  ;  now  this  is  equally  true  of  the  humble-bees  {Botnbi) 
and  numerous  other  kinds.  It  is  elsewhere  affirmed  that  the 
glow-worm  is  not  the  only  luminous  insect  in  our  coimtry,  for 
there  is  a  scolopendra  which  is  luminous,  and  the  luminous 
appearance  on  oyster-shells,  in  the  dark,  is  said  to  be  produced 
by  those  sorts  of  animalcula  which  have  been  discovered  on  them. 
Now,  neither  the  scolopendra  nor  the  animalcula  in  question 
can  with  any  propriety  be  now  regarded  as  insects.  Similar  to 
the  inaccuracy  noticed  in  Milton^s  Paradise  Lost,  where  it  is  said 
the  female  bee  "  builds  her  waxen  cells  with  honey  stored,''  is  an 
error  the  same  author  commits  respecting  the  sex  of  the  nightin- 
gale, when  he  says — 

*'  And  in  shadiest  covert  bid,  tunes  her  nocturnal  note.** 

Why  is  this  and  many  similar  instances  that  we  could  mention 
emitted  ? 

But  we  must  endeavour  to  find  something  in  this  scanty  and 

iinsatisfactory  volume  more  expressly  adapted  to  our  agrioul- 

nral  readers.     Let  us  turn,  then,  to  the  rook,  respecting  which, 

-'^  Rupr'^s*      ^A  firn»nd  aues<^^»^»'  ^««  n^^t  yet  been  definitively 
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settled,  whether  it  be  the  farmer's  friend  or  foe.  Our  author 
adopts  the  opinion  that  it  is  not  prejudicial  to  our  corn-fields ; 
BO  tnat  he  has  to  refute  the  supposed  error  of  those  poets  who 
take  an  opposite  view,  such  as  Bloomiield,  who  says,  in  his  sadly 
prosaic  verses — 

"  But  still  unsafe  the  big  swoln  grain  below, 
A  favourite  morsel  with  the  rook  and  crow ; 
From  field  to  field  the  flock  increasing  goes. 
To  Uvel  crops  most  formidable  foes  ** 

We  have  neither  space  nor  inclination  to  enter  into  this  vexed 
question  at  present ;  but  may  record  it  as  the  result  of  personal 
observation,  that  the  rook  often  eats  considerable  quantities  of 
com  in  the  autumn,  and  we  have  known  instances  in  which  there 
was  every  probability  that  entire  fields  of  autumn-sown  wheat 
would  have  been  destroyed  had  the  rooks  not  been  carefully 
driven  away.  In  one  instance,  where  this  precaution  was  not 
observed,  almost  the  whole  of  the  braird,  after  it  had  begun  to 
appear  at  the  surface,  was  rooted  up ;  whether  this  was  done  for 
the  purpose  of  digging  up  grubs  and  other  kinds  of  animal  food, 
was  a  matter  of  little  consequence  to  the  farmer,  as  the  result  was 
all  but  fatal  to  the  crop. 

Characteristics  of  1845.  By  Mr  Towers. — It  will  be  impos- 
sible to  bring  forward,  in  an  article  which  is  written  for  the 
Number  of  January  1846,  all  the  phenomena  of  its  predecessor. 
We  must,  therefore,  retrospect,  and  take  in  a  few  weeks  of 
1844  ;  and,  in  point  of  fact,  the  character  of  the  last  extraordi- 
nary winter  was  fully  established  before  the  close  of  November. 
It  will  be  equally  curious  and  interesting  to  compare  the  meteor- 
ology of  the  two  great  divisions  of  Britain,  and  as  the  follow- 
ing remarks  will  be  drawn  from  observations  taken  in  Berkshire, 
one  of  the  English  southern  counties,  and  essentially  agricultu- 
ral, our  brethren  to  the  north  of  the  Tweed  will  perceive  at  a 
glance  how  two  remote  countries  have  been  visited  at  the  same 
periods  of  time. 

There  was  no  frost  of  moment,  scarcely  the  slightest  rain,  till 
the  evening  of  the  21st  of  November,  but  then,  with  a  very  hi^h 
state  of  the  barometer,  which  was  maintained  from  the  1 4th  till 
December  11th,  the  cold  began  to  be  severe.  The  wind  blew, 
with  little  deviation,  from  some  easterly  point,  to  the  end  of  the 
year.  The  current  was  not  generally  strong,  but  became  very 
forcible  on  the  12th,  13th,  and  19  th  of  December.     A  more 

goomy  sunless  period  I  never  recollect.  My  Meteorolorical 
iary  registers  the  word  "  sun**^  four  times  only  in  the  height  of 
day  throughout  the  course  of  the  two  months ;  and  about  the 
joyous  ^^  festive  season"^  of  Christmas,  gloom  and  dense  fogs  pre- 
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vailed  for  several  days.  These  fogs  were  equally  felt  at  Piiris, 
where  a  phenomenon  of  such  unwonted  occurrence  created  miich 
surprise.  The  average  maximum  temperature  of  the  thirty  days, 
from  November  22d  to  December  21st  inclusive,  was  only 
35.66° ;  of  the  lowest,  during  the  nights  30°,  or  nearly  9°  below 
that  estimated  in  the  published  tables.  The  close  of  December 
became  more  mild,  with  a  thaw  and  gentle  rain  on  the  28th  and 
2yth. 

Previously  to  this  severe  weather  the  works  of  husbandry  had 
proceeded  favourably,  with  every  prospect  that  the  period  could 
warrant.  The  state  of  the  weather  may  be  given  in  few  words  : 
The  drought,  like  the  sunless  gloom,  was  almost  undeviating — no 
rain  or  snow^and  such  was  the  state  of  the  ground,  that  the 
thaw  of  five  days'  continuance  after  the  15th  did  not  make  the 
surface  in  any  degree  dirty. 

The  barometer,  which  had  fallen  below  30  inches  on  the  12  th 
December,  rose  again  to  that  mark  on  the  ]  9th,  and  thence  to 
30  inches27  cents., its  maximum,  on  the  2 Ist, continuing  unusually 
hiffh  to  the  end  of  the  month. 

The  new  year  commenced  with  the  instrument  at  30  inches  1 1 
cents. — thermometer  35°  minimum,  42°  maximum ;  the  wind  soon 
veered  westerly,  and  so  continued  with  few  deviations  to  south-east 
till  the  21st ;  then,  and  then  only,  we  had  one  perfect  day,  all  its 
precursors  of  the  month  having  been  cloudy  or  hazy.  We  had  rain 
on  five  or  six  days,  but  not  in  quantity  to  prove  any  compensa- 
tion for  the  excessive  aridity  of  1 844 ;  the  month  also  was  nearly 
free  from  frost  till  the  28th  day,  though  the  mean  temperature 
was  low ;  then,  however,  the  thermometer  at  sunrise  indicated 
2^  (  30°  Fahr.)  and  fell  to  25°,  or  T  of  frost,  on  the  30th  and 
31st,  with  snow  on  the  28th  and  31st.  Thus  ended  January,  too 
mild,  and  inverting  the  seasons,  inasmuch  as  December  and 
February  were  far  more  severe,  and  the  latter,  succeeding  to  a 
month  of  comparative  mildness,  wherein  the  grass  grew,  and  the 
meadows  became  green,  did  abundance  of  serious  injury  to  the 
gardener.     The  old  adage  says, 

''  If  grasse  do  growe  in  Janevere,  - 
'Twill  growe  the  worse  for't  all  the  yere." 

And  not  in  this  instance  only,  but  in  several  others,  within  the 
recollection  of  many  readers,  an  unseasonable  January,  inter- 
posed between  two  severe  months,  has  proved  a  sorrowful  but 
too  faithful  indicator  of  an  ungenial  spring  and  pei'plexing 
summer. 

February^  in  its  details,  claims,  therefore,  particular  attention, 
"t  commenced  with  the  wind  at  north  by  west,  brilliant  sunshine, 
ind  temperature,  minimum  24°,  maximum  33°,  and  at  10  p.m. 
^1°.     During  *he  folhwing  night,  the  wmd  veered  to  N.  by  E., 
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but  went  back  to  a  north-westerly  point,  where  it  remained  till 
the  6th,  the  frost  meliorating  at  nights,  the  days  being  mild  and 
fine.  But  on  the  7th,  and  thence  onward  to  the  1 3th  inclusive, 
the  cold  was  very  severe^  its  greatest  intensity  falling  on  the  12th, 
when  the  night  self-regulating  instrument  had  left  its  mark  at 
5°  of  Fahr.,  or  27°  of  actual  frost.  Not  remote  from  me,  a  gar- 
dener reported  his  thermometer  at  zero.  The  rigour  abated  in 
some  degree,  but  nothing  could  compensate  for  the  damage  sus- 
tained by  the  tenderer  sorts  of  brassica — brocoli,  cabbage-sprouts. 
All  of  these,  in  some  gardens,  fell  at  once,  and  finally  decayed  ; 
and  in  most  others  the  winter  and  spring  supply  was  seriously 
reduced.  Evergreens  of  all  common  kinds  were  scorched,  if  not 
killed  to  the  ground ;  and  again  the  scene  of  the  "  Murphy 
winter^  (1837-8)  was  repeated  with  exacerbation.  Nor  was  this 
to  be  wondered  at,  for  the  rigour  of  that  period  came  on  at  once, 
commencing  on  January  4th,  attaining  its  intensity  on  the  21  st, 
and  gradually  abating  till  the  middle  of  February  ;  whereas  in 
the  late  year,  after  a  most  severe  December,  which  brought  istll 
vegetables  to  a  state  of  torpor,  January  became  mild  and  stimu- 
lating. Thus  vegetation  was  somewhat  re-excited,  and,  there- 
fore,  fell  an  easy  sacrifice  to  the  intense  cold  and  occasional 
snow,  partially  thawed  by  a  brilliant  sun  which  at  length  shone 
throughout  many  hours  of  each  day  from  the  1st  to  the  12th, 
with  only  two  exceptions.  The  com,  however,  was  so  protected 
by  several  inches  of  snow,  that  it  suffered  far  less  than  in  1838, 
wl.en,  in  our  locality,  we  had  not  a  fall  of  three  inches  through- 
out the  winter. 

We  are  now  arrived  at  '^  the  criterion  month**^ — March — that 
month  which,  from  its  proverbial  fickleness  of  character,  was 
called  "  March  many  weathers  ;*"  but  this  was  a  term  of  the  old 
style,  and  cannot  equally  apply  to  the  third  month  of  the  reformed 
calendar.  In  the  bygone  year,  little  of  fickleness  or  change  could 
be  remarked  ;  for,  in  its  whole  course,  my  diary  registers  only 
eight  entirely  cloucly  days,  but  eleven  wherein  the  sun  shone  more 
or  less,  and  twelve  of  complete  splendour.  Snow  fell  on  the  3d, 
4th,  5th,  11th,  12th,  16th,  and  18th,  generally  in  light  passing 
clouds,  with  exceedingly  severe  frost,  frequently  of  from  Kf  to 
12°  and  13°  of  intensity.  The  mean  temperature  of  the  first 
three  weeks,  including  day  and  night,  was  below  the  freezing  point-, 
but,  on  the  20th,  was  one  of  the  most  perfectly  clear  and  beautiful 
days  of  the  month.  The  vernal  equinox  waspassed  by  the  sun  enter- 
ingthe  spring  sign  of  Aries  (orthe  ram)  at  45  minutes  past  5o'clock 
of  the  afternoon.  The  barometer  had  then  risen  to  nearly  "  set 
fair,''  (30  inches  38  cents.  ;)  temperature,  at  three  observation's, 
was  2H^  37°,  28° ;  wind  N.  by  \V.,  almost  calm,  when,  as  if 
at  tlio  moment,  while  the  heavens  were  gorgeously  rich — ^just 
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before  sunset — an  herbaceous  grassy  odour,  always  the  prognostic 
of  a  change,  began  to  pervade  the  air,  and,  with  frosty  fume,  the 
wind  chopped  to  W.S.W.  before  morning. 

By  the  ordinary  rule,  the  state  of  the  weather  just  before  and 
at  the  period  of  the  equinoxes  becomes  an  index  for  that  of  the 
next  summer  or  winter;  but,  in  the  instance  alluded  to,  the 
equinox  appeared  to  act  as  an  instrument  of  change,  not  as  a 
confirming  power — ^and,  in  fact,  whatever  may  be  said  or  thought 
of  the  promostic,  cei*tain  it  is  that  westerly  winds,  generally  brisk 
or  strong  m  their  currents,  got  in  from  the  earljr  morning  of  the 
21  st,  and  we  had  rain,  more  or  less,  on  six  occasions  betwe^i  that 
date  and  the  end  of  the  month.  As  a  general  remark  from 
repeated  daily  observations,  I  may  cite  what  I  elsewhere  publicly 
stated  at  the  time,  that  "such  a  period  of  frost,  embracing  31 
days  prior  to  the  21st  of  March — wherein  the  mean  temperature 
of  the  whole  was  below  the  freezing  point — had  not  occurred  since 
1814  ;  and  even  then  there  was  not  half  the  amount  of  easterly 
wind.  In  the  above  period  there  fell  no  rain,  and  little  depth  of 
snow."'  Moisture  was,  therefore,  at  a  minimum  ;  and  how  could 
it  be  otherwise,  when  the  drought  of  1 844  was  taken  into  the 
account,  and  February  was  nearly  dry  I  These  facts  considered, 
we  may  safely  believe  that  the  equinox  predicted  the  change  which 
soon  followed ;  and  thus  became  a  type  of  the  seasons  that,  sub- 
sequently, have  been  attended  with  several  phenomena  strikingly 
anomalous,  if  not  unprecedented. 

Aprily  ••'  the  showery,"  opened  with  perfect  splendour — wind 
north-east — keen  brisk  currents  and  low  temperature.  These 
conditions  were  confirmed  for  a  week,  and  on  the  7th  we  Had  3* 
of  frost.  On  the  8th,  and  thence  to  the  ]  5th,  the  prevailing 
wind  was  westerly.  Barometer  at  and  about  "  changeable,^ 
with  occasional  showers  on  seven  successive  days — hail  on  the  11th 
— ^again  on  the  14th  and  15th  with  furious  wind,  which  then  went 
to  the  east,  and  there  continued  till  the  26th.  At  the  same  time  the 
barometer  regained  its  altitude,  and  the  weather  became  fine  and 
sunny.  About  this  period  commenced  that  current  of  wind,  which, 
blow  from  what  quarter  it  might,  was  almost  always  forcible. 

Without  attaching  faith  to  the  theory  of  Mackenzie,  founded 
upon  "  the  cycle  of  wind$,'^  it  must  be  confessed  that  the  prog- 
nostic of  a  windy  spring  and  summer  has  been  verified  to  an 
extraordinary  extent ;  and  thus  far  the  year  may  be  compared 
with  1809  and  1817.  After  short  intermission,  westerly  strong 
winds  returned  on  the  24th,  continuing,  with  a  depressed  mercurial 
column,  till  May  12th.  The  weather  was  gloomy ,^  with  showers 
on  the  26th,  27th,  and  30th  of  April.  But  the  temperature,  as  a 
whole,  was  much  improved;  for,  during  the  last  week,  the 
thermometer  rose  to  70**  or  7r,  the  nights  being  marked  47**  to  55°. 
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May  came  in  fiae,  and  continued  so,  with  now  and  then  a 
passing  shower  for  five  days.  A  little  thunder  was  heard,  and  it 
soon  became  apparent  that  we  should  have  a  counterpart  of  that 
disastrous  month  of  1843,  whioh  so  degraded  the  quality  of  the 
wheat-crop.  After  the  6th  the  wind  became  fickle  and  wavering, 
between  west  by  south,  and  by  north,  barometer  fluctuating^  up 
and  down,  from  29  inches  50  cents,  and  29  inches  83  cents.  Kain 
commenced  in  good  earnest  around  London,  ushered  in  on  the 
10th  by  a  thunder  storm;  and  m^  diary  registers  14  rainy  days 
between  that  date  and  the  29th  inclusive,  varied  by  cold  scuds 
and  hail.  On  the  14th  the  sun  left  us,  and  we  had  a  recurrence 
of  the  nearly  undeviating  gloom  which  marked  the  winter ;  but 
there  was  this  consequential  difference  that,  in  November,  Decem- 
ber, and  February,  solar  light,  however  cheering,  was  not  of  vital 
consequence  to  plants,  which  then  remained  in  a  state  of  torpor ; 
whereas  in  the  springy  month  of  May  all  nature  courts  the  light, 
and  organised  vegetation  drinks  it  in  as  the  pabulum  of  life.  It 
has  long  been  remarked,  and  again  has  been  proved,  that,  how- 
ever good  and  salubrious,  "  a  cool  May  and  a  windy,""  a  wet  and 
sunless  monUh^  is  an  almost  certain  harbinger  of  a  poor  and  feeble 
wheat-crop.  In  1843,  the  ears  averaged  scarcely  an  inch  and 
half  in  length,  but  then  the  rich  herbage  had  suffered  under  the 
withering  influence  of  three  nights'  fierce  frost  and  heavy  snow 
of  the  second  week  of  April.  l5urin^  the  present  spring,  cold  as 
it  was,  the  frost,  when  once  broken,  did  not  return  with  any  rigour, 
and  there  was  no  pre-induced  debility.  Still,  under  the  paral- 
izing  influence  of  cold,  darkness,  and  ever-recurring  showers,  the 
plant  was  weakened,  the  ears  and  blossoming  stage  retarded, 
consequently  a  harvest  of  early  promise  was  rendorea  laie  and  of 
doubtful  (quality.  The  average  mean  of  all  the  days  and  nights, 
could  not  (in  west  Berkshire)  have  exceeded  53%  and  only  on 
the  1st  and  27  th  days  did  my  registering  thermometers  mark  SS"" 
as  the  highest  temperature. 

June. — When  wheat  does  not  come  into  bloom  about,  or  rather 
before,  the  end  of  May,  in  the  best  and  warmest  corn  districts  of 
England,  we  think  it  highly  probable  that  the  harvest  will  not  b§ 
early.  After  the  desperate  frost  of  1838,  and  on  two  or  three 
late  springs  before  and  after  that  year,  I  observed  the  first  emer- 
gence of  a  wheat-ear,  about  the  16th  of  June,  that  is,  soon  after 
the  close  of  old  May.  In  seasons  like  the  rich  year  of  1835 
blossoming  was  perfected  ere  that  period.  In  1834  our  fields 
abounieJ  With  sh oaves  and  stocks  by  the  10th  tc  12th  of  July. 
It  now  remains  to  compare  observations. 

June  1st  was  fair,  sunny,  mild — maximum  65° :  2d  was  sul- 
try, with  thunder,  and  then  showery  weather  followed.  Brisk, 
not  to  say  very  strong,  i^rind  from  south-west  set  in,  with  an  ob.- 
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^l|9ired  atmosphere ;  thus  a  fortnight  was  lost.  The  wheat  ad- 
vanced little,  presented  not  an  ear,  and  every  reasonable  hope  of 
^n  early  harvest  was  weakened.  Spring-corn  grew  well,  and  was 
thick  upon  the  ground. 

-  On  the  9th  day,  however,  a  favourable  change  took  place,  the 
sun  broke  forth,  raised  the  thermometer  to  68°;  on  the  10th  to  72°, 
76°,  78°,  and  so  on,  till  persons  began  to  anticipate  a  very  hot 
mid-summer.  This  sudden  change  from  cold  to  great  heat,  and 
even  to  a  warm  average  mean,  tried  vegetation  severely.  The 
apple  trees  had  been  garlands  of  bloom,  and  the  fruit  appeared 
to  be  setting  gradually  and  surely.  Strawberry  blossom  was  rich, 
and  the  trusses  stood  high  and  erect.  In  the  course  of  a  week 
aridity  and  scorching  sun  had  worked  a  sorrowful  change.  Entire 
spurs,  and  not  the  spurs  only,  but  breast- wood,  and  short  laterals 
covered  with  young  apples,  perished,  as  if  burnt  by  lightning — 
they  were  killed  to  the  main  branches.  The  bloom  of  the  straw- 
berry, unless  where  beds  had  been  timely  deluged  with  water, 
became  abortive,  and  so  with  other  things.  Had  warm  showers 
occurred,  all  would  have  flourished  in  luxuriance.  As  it  was, 
torpor,  and  not  vigour,  was  pre-induced;  and  as  on  the  17th 
tl^e  wind  changed  to  E.N.E.,  and  continued  in  that  unbenign 
quarter  for  several  days,  the  temperature  fell,  and  nature  lan- 
guished under  breezes,  cutting  as  those  of  March,  with  hot  sun 
•  at  mid-day,  paucity  of  dew  by  night,  and  not  a  single  warm  shower 
till  the  27th.  About  the  longest  day  the  wheat  came  into  ear 
pretty  generally,  full  four  weeks  later  than  in  1835. 

With  south-west  lively  wind,  fine  showers,  but  very  low  tem- 
perature, June  terminated,  and  July  approached.  It  soon  became 
evident  that  there  would  be  then  no  summer  weather,  nothing 
that  could  "  bring  up."'  Easterly  winds  commenced  on  the  4th 
day,  then  four  days  of  sun  followed,  and  on  the  6th  we  had  76°, 
or  summer  temperature,  for  a  few  hours.  With  west  forcible 
winds,  the  cold  returned,  and  our  registers  were  gloomy  from  the 
9th  to  the  middle  of  the  month.  What  could  mature,  or  even 
tend  to  maturity,  with  an  average  mean  temperature  of  59.56°, 
during  an  entire  period  of  31  days,  between  June  20th  and 
July  21st  ?  And  yet  this  period  embraced  the  few  hottest  days 
rf  the  summer.  It  is  strange  to  read  of  the  excessive  heats  of 
luly — heats  which  are  said  to  have  pre-induced  the  noted  disease 
of  the  potato  crop,  that  subsequently  spread  so  much  alarm 
hroughout  the  land.  A  summary  of  the  weather,  taken  by  me 
^j  the  time,  states  that  July  came  in  wet  ;  the  6th  day  was 
loted  for  a  furious  thunder  storm  that  almost  rivalled  the  tem- 
pests of  July  6,  1836  and  of  1843.  With  us,  in  Berkshire,  the 
^ay  was  hot  aP'^  l^'^autiful,  with  horizontal  electric  corruscations 
^r.  in  <kT}^  1^      ..        >nir  'VM  '^oni/^naly  frr»n  the  9th  to  the  15th 
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— ^the  />^«c3?o-anniver8ary  of  the  redoubted  S within.  On  that  Hn^ 
day  we  had  only  one  shower;  the  16th  was  fine,  and,  as  splendid 
weather  frequently  succeeds  to  a  wet  15th,  this  degrading 
superstition  ought  to  merge  into  the  simple  meteorogical  fact, 
that  July  is  the  usual  season  of  our  periodical  rain,  varied,  how- 
ever, in  accordance  with  the  electric  condition  of  the  atmosphere. 
If  wet  weather  decidedly  predominate,  a  loss  of  light  and  heat  i» 
occasioned,  which  cannot  be  compensated  gener.  lly,  though  corn 
may  be  successfully  housed,  provided  August  and  September  be- 
come very  propitious.  This  is  frequently  the  case  in  North  Britain, 
wherein  the  autumns  are  mercifully  finer  than  the  more  favoured 
south.  Hence  the  abundant  ingatherings  which  crown  the  labours 
of  the  skilful  and  assiduous  farmers  of  Scotland. 

July  terminated  as  it  commenced — average  temperature  barely 
56°.  Barometer  always  under  30  inches.  Wind  fickle,  wavering 
from  N.N.E.  to  W.  and  S.W.  During  the  last  ten  days,  six 
were  decidedly  cloudy ;  two  only  wherein  the  sun  shone  out  at 
mid-day  or  early  afternoon.  On  six  occasions  the  evenings  or 
nights  were  pretty  clear  and  starry. 

August  commenced  with  wind  at  S.  and  S.E.,  variable  in  force ; 
maximum  temperature  64°,  and  a  little  sun  after  noon.  The 
weather  and  wind  very  inconstant,  with  occasional  gleams  only 
till  the  9th,  when  a  strong  westerly  gale  set  in,  though  the  day 
was  one  of  the  finest.  With  that  brisk  wind  commenced  a  week 
of  very  gloomy  weather,  (wind  N.W.,)  the  heat  declining  from 
6.T  to  51°  at  its  maximum.  Then  the  wind  changed  to  W.  and 
S.W.,  with  a  little  sun  and  milder  air. 

On  the  20th  the  sun  chased  away  the  gloom,  and  nature 
assumed  a  new  and  cheerful  aspect. 

The  average  temperature,  by  three  diurnal  observations  during 
thirty  days  to  the  above  day  inclusive,  was — highest  61.5% 
lowest  51.77°,  mean  56.635°.  There  were  eighteen  days  wherein 
rain,  more  or  less,  fell ;  but  yet  with  us  in  west  Berkshire  to 
no  great  extent.  It  is  quite  astonishing  how  very  arbitrary  and 
local  are  the  meteorological  phenomena  of  districts  :  while  the 
north  and  west  were  drenched,  our  land  was  dust-dry  at  12  inches 
below  the  surface,  and  so  remained  for  weeks.  My  diary  con- 
tains the  following  summary: — "  It  has""  (between  the  cited 
period)  "  been  too  wet ;  not  so  much  as  to  quantity  of  rain,  but 
by  the  ever-recurring  frequency  of  trifling  showers.  Three  fine 
days  are  all  that  our  locality  can  register.  Oats  and  wheat  have 
been  cut,  and  are  cutting ;  but  none  of  the  latter  was  carried  on 
the  20th.  Oats  first  ricked  on  the  17th  or  18th.  No  injury  ap- 
pearo-  no  discoloration ;  but  the  season  has  been  tantalizing,  and 
tar  too  cool  to  compare  with  the  ordinary  registered  averages.^' 
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August  terminated  in  splendour:  scarcely  a  eloud  was  soon 
during  the  last  ten  days,  and  the  two  last  were  the  warmest  of 
the  month,  the  average  maximum  being  70^  that  of  evening  60°. 
September  remained  dry  to  the  13th  included,  but  it  became  cold 
and  cheerless — wind  easterly,  generally  by  north,  fresh — atmo- 
sphere gloomy  on  the  whole,  with  occasional  haze:  hence  the 
crops  still  uncut  became  tardily  mature,  and  great  breadths,  even 
in  the  hilly  districts  of  west  Berkshire,  and  their  watery  vales, 
remained  in  the  field. 

^  On  the  14th  rain  set  in — that  period  of  wet,  bad  enough  here, 
but  of  a  more  aggravated  character  in  less  favoured  localities — 
which  proved  so  disastrous  in  Cumberland  and  the  Border 
counties.  It  was  ushered  in  by  thunder  on  the  14th,  and  con- 
tinued with  little  remission  till  the  12th  of  October.  During  the 
previous  fine  weather  which  was  so  important  to  the  com  districts 
of  the  south,  the  barometer  retained  a  degree  of  altitude  for  three 
weeks,  which  is  seldom  registered.  With  the  .change,  the  mercury 
fell  at  once,  and  continued  to  fluctuate  a  little  above  or  below 
the  "  changeable*''  point  for  about  26  days, 

October^  at  its  commencement,  was  very  unpropitious ;  and 
alarm  began  to  spread ;  the  agricultural  reports  becoming  more 
and  more  lugubrious.  On  the  11th  day,  however,  a  change  of 
wind  brought  an  immediate  improvement ;  the  sun  broke  forth 
with  power,  and  a  most  beautiful  season  followed.  From  the 
11th  to  the  31st,  I  have  registered  5  cloudy  days  only;  all  the 
others  fine,  and  in  many  instances,  beautiful  in  the  extreme.  The 
nights,  too,  vied  with  the  days ;  and,  among  other  beauties,  the 
extraordinary  positions  of  the  four  planets,  which  the  unassisted 
eye  can  observe,  were  all  visible  at  the  same  time — Venus  low 
in  the  west,  Saturn  in  the  south-west,  Mars  in  a  right  line  to 
tho  east  of  Saturn,  and  Jupiter  to  the  east  of  Mars. 

October,  when  serene  and  mild,  is  a  delicious  month,  and  to 
the  agriculturist  it  is  peculiarly  important.  In  the  south  it  has 
furnished  one  of  the  most  propitious  wheat  seasons  imaginable, 
and  never  has  seed  been  committed  to  a  finer  bed.  In  the  north 
alt  reports  agree  that  the  fine  weather  has  cleared  the  fields  of 
*hose  crops  which  were  jeopardized  by  the  untimely  rains  of  the 
bur  weeks  before  alluded  to. 

The  average  temperature  by  night  was  about  43*".  There  were 
three  frosts  on  the  23d,  24th,  and  26th ;  a' little  ice  was  found,  but 
the  days  became  warm  and  sunny.  As  October  closed,  so  com- 
Tienced 

November — the  day  was  warm,  the  night  gentle.  Thus  passed 
three  entire  ^ays  ;  the  sun  bright  as  in  April,  if  we  except  a  few 
jfoiiH.    n  fiP-    4^^«-nrv/Mi  -if  the  9/1      The   wind   was  steady  E, 
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The  third  night,  however,  became  keen,  and  the  morning  of  the 
4jth  dawned  with  a  strong  frosty  rime,  and  at  least  4®  below  32°, 
and  were  marked  by  the  self-registering  thermometer.  Then  the 
barometer,  which  had  ranged  exceedingly  high,  began  to  recede 
from  30  inches  30  cents. ;  and  ere  long  it  was  at  30. 

The  5th  day  was  partially  overcast  after  rime,  with  occasional 
gleams  ;  the  upper  current  became  south-westerly,  and  the  tem- 
perature rose  to  oO"".  Under  these  circumstanQ^s  we  anticipate  a 
change,  and  rain,  which,  in  fact,  will  be  desirable,  as  the  earth 
becomes  very  dry. 

Having  thus  brought  up  my  observation  to  the  latest  period, 
I  conclude  with  the  hope  of  a  mild  open  winter,  favourable  to 
the  poor  and  to  all  the  timely  operations  of  the  field. 

Cause  of  the  Disease  in  the  Potato.  By  Grarme  Patbrson, 
Gardener,  Dunning.* — As  every  practical  hint  for  raising  and 
keeping  potatoes  that  will  make  good  seed  is  of  importance,  we 
readily  give  Mr  Paterson^s  ideas  on  those  subjects,  though  they 
are  by  no  means  discoveries  as  he  imagines. 

His  plan  for  raising  seed  potatoes  is — To  plant  them  on  land  that  had  never 
grown  potatoes  before,  plenty  of  which  sort  of  land  may  be  found  on  the  faces  of  our 
hills,  and  the  soil  should  be  of  a  different  nature  from  that  on  which  the  potatoes  to 
be  used  for  seed  there  had  been  raised.  He  planted  diseased  potatoes  on  such  soil 
in  April  1843,  with  very  little  manare,  and  the  crop  proved  good,  though  there 
were  Mome  diseased  potatoes  amongst  them.  A  part  of  this  new  crop  he  planted  in 
April  1844,  iu  the  same  soil  of  natural  ground,  but  not  in  the  same  place,  and  lie 
lifted  a  beautiful  crop,  \«  holly  free  from  disease.  And  his  mode  oi  keeping  seed  po- 
tatoes is — To  make  a  trench  ten  or  twelve  inches  deep,  if  the  soil  is  dry,  and  less  if 
not,  in  ground  situate  on  the  north  side  of  a  hedge,  or  house,  or  wall,  and  four  feet 
in  widih,  throwing  out  the  earth  on  both  sides  for  covering.  The  potatoes,  when 
brought  from  the  field,  are  sitread  thinly  on  the  bottom  of  the  pit,  and  then  covered 
with  a  layer  of  earth.  Another  Kyer  of  potatoes  Is  placed  on  this  earth,  and  then 
another  layer  of  earth  above  them,  and  so  on  alternately  until  the  pit  is  high  enough. 
Put  uo  stiuw,  but  plenty  of  earth,  and  the  looser  the  better  ;  for  frost  will  not  pene> 
trate  l<x>se  earth,  and  all  the  rain  it  will  absorb  will  do  no  harm  but  good,  by  keep- 
ing back  vegetation.  The  advantages  of  this  mode  of  pitting  potatoes  are, 
that  they  will  not  spring  so  soon,  and  will,  therefore,  require  hUle  or  no  picking ; 
they  will  retain  their  natural  juices,  aud,  therefore,  will  be  heavy  and  measure  well ; 
and  they  will  be  of  better  quality. 
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December  1845. 


This  has  been  an  eventful  quarter  for  the  agriculturist.  It  has 
been  to  him  a  period  of  hopes  and  fears,  of  apprehension  and 
gratulation.  In  the  earlier  part,  the  frequent  showers  created 
fears  of  the  maturing  of  the  crop,  while  the  continued  coldness 

•  A  Discovery  of  the  Cause  of  that  Disease  iti  Potatoes  commonly  called  Dry- 
lot.     By  Graema  Paterson,  Gaideuer,  Dunning.     Perth.    184d.; 
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of  the  air  gave  assurance  that  none  of  the  grain  had  yet  sprouted. 
As  the  season  advanced,  apprehensions  were  entertained  whether 
the  crop  would  be  secured  in  a  safe  state ;  while  the  cool  air — 
the  breeze  from  the  north  between  the  intervals  of  rain — quickly 
drying  the  standing  corn,  and  soon  making  it  fit  for  the  stack- 
yard, did  service  beyond  expectation.  Considering  the  contin- 
gencies it  had  to  encounter,  and  the  great  bulk  it  had  attained, 
few  crops  have  been  secured  in  a  sounder  state  than  the  present. 

October  is  usually  dry  and  clear  in  this  climate.  This  year 
it  was  more  like  November,  and  November  assumed  somewhat 
the  character  of  October,  inasmuch  as  it  was  comparatively  dry 
and  cold,  though  not  clear,  and  it  has  produced  very  heavy  gales. 
Indicative  of  wind,  the  barometer  became  unusually  unsteady, 
rising  and  falling  alternately  nearly  an  inch  in  the  course  of  a 
single  night,  and  it  continues  to  oscillate.  The  wind,  strong, 
has  been  from  the  west  to  south-west ;  the  air  has  felt  very  fresh, 
much  less  frosty,  indeed,  than  in  summer.  The  weather  is  quite 
open,  and  is  favourable  to  all  field  operations  going  on  unin- 
terruptedly. 

Owing  to  the  great  solicitude  felt  for  the  state  of  the  crop,  its 
produce  has  been  most  accurately  ascertained.  It  is  bulky  as 
regards  straw  :  indeed,  in  the  higher  districts,  the  most  uniformly 
bulky  one  we  ever  saw.  There  is  great  diversity  of  quality  in  the 
wheat,  some  weighing  as  low  as  50  lb.  per  bushel,  whilst  others 
are  fine,  and  as  heavy  as  ^Q  lb.  Barley  is  of  fair  quality,  though 
it  malts  unequally.  Oats  are  uniformly  good,  and  produce  good 
and  abundant  meal.  In  quantity,  wheat  yields  in  an  ordinary 
degree,  while  barley  and  oats  are  both  abundant ;  indeed,  the 
oats  in  Ireland  have  yielded  the  largest  crop  for  many  years. 
There  is  a  large  proportion  of  light  corn.  Beans  are  bulky  in 
straw,  and,  in  many  instances,  prolific.  Pastures  have  never 
failed  all  the  season,  the  aftermath  being  unusually  abundant, 
and  even  yet  the  open  weather  causes  the  grass  fields  to  appear 
j^reen  and  inviting.  The  young  clovers  look  healthy  and  pro- 
mising. Although  the  turnips  came  quickly  away,  and  were 
«oon  ready  for  thinning,  they  have  continued  to  grow  till  now,  and 
xi*e  a  good  crop,  except  on  thin,  wet,  clay  soils,  especially  where 
ate  sown,  where  they  set  up,  and  are  an  indifferent  crop.  The 
^urnips  are  well  spoken  of  in  England  and  Ireland.  The  potatoes 
^rew  luxuriantly  during  the  moist  weather ;  and  but  for  the 
Tialady  which  overtook  them,  and  could  not  be  averted,  they 
vould  have  yielded  both  a  great  and  good  crop.  We  mentioned 
n  our  last  report  that  this  malady  had  attacked  the  potato  in 
ne  south  of  Englan'^.  Although  apprehensions  existed  in  this 
-.nntry  in  regard  t*  he  t^otato  crop,  no  disease,  to  any  extent, 
^c^^v.^H    MT   ;     n«      %r^^-^o  +v.r»  or  ..     va»  tflkeu  up,  when 
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many  exhibited  liver-coloured  spots  upon  them ;  and  the  re- 
moval of  the  skin  from  vvhicli  parts  shewed  that  the  flesh  was 
discoloured  with  streaks  of  brown  and  black,  and  in  some  cases 
was  m  a  state  of  rottenness.  The  nature  of  the  malady  has  been 
so  much  discussed  in  the  newspapers,  that  it  is  unnecessary  to 
dilate  upon  it  here.  The  loss  susta.ined  by  it  may  be  about  one- 
fourth  of  the  crop.  The  affection,  however,  has  been  arrested 
in  its  progress.  The  autumn  wheat  was  sown  under  pretty 
favourable  circumstances  of  weather  and  soil — the  seed  being 
chiefly  supplied  by  the  last  year"'s  crop. 

The  Falkirk  Trysts,  which  are  much  the  largest  markets  of 
supply  of  stock  in  this  country,  were  well  attended  by  cattlo  and 
sheep  in  the  finest  condition,  and  the  prices  exceeded  those  in 
the  similar  trysts  of  last  year — an  expected  result,  from  both  tur- 
nips and  fodder  being  great  in  England.  A 11- Hallow  Fair,  which 
winds  up  the  large  stock  markets  for  the  season,  also  realized 
good  prices  for  good  stock  ;  but  the  demand  at  that  market  is 
merely  local,  chiefly  for  winterings  and  fattening  cattle  by  those 
who  wish  to  lay  in  late. 

The  corn  markets  have  exhibited  an  unusual  activity.  The 
inferior  quality  of  part  of  our  wheat  crop  has  induced  foreigners 
to  send  every  parcel  of  good  wheat  they  have,  and  the  holders 
in  bond  retain  theirs  in  the  hope  of  coming  into  the  home-market 
at  a  low  duty.  This  expectation  is  likely  to  be  disappointed  ; 
for,  though  fine  wheat  is  still  63s.  per  quarter  in  Mark  Lane, 
though  on  the  decline,  the  low  price  of  the  inferior  wheat  keeps 
the  aggregate  average  so  low  as  to  maintain  the  import  duty  still 
at  14s.  per  quarter.  The  prices  of  grain  are  in  a  very  anomalous 
state.  Mark  Lane  is  regarded  as  the  barometer  of  the  prices  of 
corn,  but  the  Edinburgh  market  has  topped  the  Mark  Lane  a  long 
way.  In  the  first  week  of  September,  Mark  Lane  exceeded 
Edinburgh  by  3s.  2d.  per  quarter  for  wheat,  but  on  the  29th 
November,  Edinburgh  was  no  less  than  21  s.  Id.  per  quarter  in 
advance  of  Mark  Lane,  and  so  in  proportion  with  other  grains. 
Are  the  Scotch  grains  of  finer  quality  than  the  English  ?  The 
unsettled  state  of  the  political  horizon  has  had  a  most  depressing 
effect  on  the  grain  market.  Wheat  fell  in  Edinburgh  on  the  10th 
December  from  7s.  to  10s.  per  quarter. 

A  cry  of  famine  has  been  raised  in  the  land  by  the  partisans 
of  the  Anti-corn-law  League.  Were  a  famine  really  sent 
as  an  infliction  upon  our  country  by  an  All-wise  Providence  we 
should  cleave  to  the  dust  in  utter  humility  ;  but  a  League- famine 
we  would  despise  with  a  merry  heart,  had  it  not  been  proclaimed 
with  fearful  impiety,  and  exulted  in  with  heartless  ingratitude. 
Fortunately  we  can  reiterate  our  former  statement  that  there  is 
plenty  in  the  land  for  man  and  beast. 
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CORRIGENDA. 

A  foot-note,  which  we  put  at  p.  168  of  Mr  Carmichael's  Esaay  on  the  Keeping  of  Farm.  Hunt*,  in  the 
last  Number  ot  the  Society's  TranaactionM,  to  the  effect  that  *•  no  kind  of  gram,  or  straw,  or  chaff,  earn  be 
cooked  by  steaming,"  has,  it  seems,  led  to  misapprehension.  Grain,  str«w,or  chaff,  when  in  wUer,  or  *{fUr 
having  been  steeped  in  uxUer,  can  be  cooked  by  the  application  of  the  heating  power  of  steam.  What  we 
should  have  therefore,  said,  is  this— ••  That  uodiy  grain,  straw,  or  chaff,  when  acted  upoo  «oWjr  by 
k^pressure  steam,  can  tie  cooked,  but  will  be  charred ;"  and  this  was  our  meaning. 

There  are  two  sentences  in  the  leading  article  of  this  Number  on  Rent  which  require  improvement  in 
their  construction— vis..  At  p.  139,  line  20  from  the  top,  the  sentence  should  read  thus— *•  fbr  landlorde 
do  not  raise  the  renU  ot  rcspecUble  tenants,  because  that  would  be  generally  felt  as  a  harsh  meanire, 
however  Justly  they  are  entitled  to  do  it ;"  and  at  p.  144,  line  23  from  the  top,  the  line  should  read  Uiu»-> 
"  is  the  only  one  wlUch  cannot  be  aiforded  to  be  grown." 


THE  REVENUE. 

ABSTRACT  of  the  NeU  Produce  of  the  Revenue  of  Great  Brttom,  in  ike  Qvaften 
and  Yean  ended  on  the  \Oth  of  Oct,  1844  and  \m  of  Oet.  XfiAb—tke^iing 
Hie  Increase  and  Decrease  on  each  Jiead  thereof 
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14,220.544 
D 

D 

12.312.909 
deduct  Incr 

decrease  on 

387,628 
Ba«j, 

the  Qr. 

1,293,264 
387,628 

907,636 

Deduct  In 
Decreased 

48,773,504 
crease, 

nthaYear, 

793.288 

l»e82,S97 
.7ftl,>18l 

FOREIGN  MARKETS,  per  Imperial  Quarteryfree  on  Board. 


UeLe. 

Mai««tt. 

VihtmiL       > 

Bftrlty. 

OAti. 

R»^ 

Vmm. 

Btvn. 

1845. 

Hept. 

UantlK. 

38/  to43yO 

S^toeSyfl 

la^flJtoiv 

99/ataW 

M,1Itfi4(V 

3i/Bt{i4«/ 

iJCf. 

*. 

H^.     ?1^ 

U/       ^/6 

M/4 

IH^ 

30/ 

35/ 

,«/       4.V 

44/       iSjVt 

Nl>T, 

.. 

w/     w/ 

9^/      m/ 

»5^B 

w 

^^ 

n^m 

3ff/6      45/      .Te>        «/ 

Utpt. 

Hun4iurg. 

¥  K 

^^^.    EL 

11^5 

i% 

28/ 

a>/fi 

Vet. 

.. 

2(jt/4    aa/^ 

llT/fl 

SO/fi 

mf 

ayfi 

¥>/        44/C    3S/«      38/ 

Nov. 

wm 

5(V        an^ 

^M      flO/fl 

17/a 

W/B 

3fifA 

351/ 

3H/S      4S/       $4/        4n' 

Js*" 

Br»meiK 

30^      47^     3im      S«/6 

urn 

im 

m 

34^ 

avjfl     SHA^    3^/      »iy 

Oct. 
Nifv. 

■■ 

40/       &i/ 
45/W      53/ 

as/      ws 

i*Vtf 

3^/i 

>/ 

^/ 

31^        4S/(i 
36,11      45/ 

90;ir     XM 

?S' 

Konigibui^g. 

4CI/B     m/ 

^L      ^i 

!5^ 

19/ 

^/ 

30^ 

i*i/     as/ 

On. 

+  ■ 

5ti/       hi/ 

Wyfl         34' 

'SC 

ifi/ 

«/0 

38^ 

38^      4£/ 

^^fi      4ayfi 

Not. 

" 

5^     m/G 

5ffl/        30/fl 

m/a 

if4/ 

34/5 

Ui/ 

38/6      4^ 

!r>      I^ 

I  „e  Freight  from  the  Balllc  and  the  north  of  Europe  was  in  September  flrom  3/  to  V  per  Quarter  Om 
m  board,  and  mcreased  to  fnmb/toB/  in  November— from  the  Mediterranean  and  Black  Sea  UtSnTfroS 
,:!.*S.?n».I?r"*il^^'"^"  -^^-/♦i.17/  »h«.  raising  the---,  to ne«irwriiroSrr2?lk5,ro^ 
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TABLE  OF  PRICES,  Ac 

"traige  PricsM  of  the  dy/ireiU  kind*  of  ORAIN^  per  Imperial  Quarter,  told  at  thefoGowing 

Markets :— 


UiSWXW. 

KDINOUUjiH, 

WbMt. 

ItarWf, 

OUL 

Br- 

P^ 

Bmm 

mifH 

WhMl 

iterWr. 

ObIm. 

Fivw. 

Bi4iiL 

4.     d. 

t.  ^, 

f .    ^ 

4.  d. 

.    4, 

M.  d. 

194^ 

&    d. 

J.  d. 

*.    d 

f,  d. 

J,  ± 

m  0 

a)  a 

id   6 

34  e 

aft  6 

41  10 

Srp4.    3, 

ao  10 

«3  10 

tt     0 

4S    0 

m  10 

ws  * 

*7   10  , 

fl  ID 

33    9 

ST    1 

43     1 

|m. 

PS    « 

31    fl 

m  0 

47    e 

W    0 

tA  a 

St     1 

2?    .T 

33    S 

37    tf 

43    0 

17. 

Bl    (1 

3»    0 

sa   4 

4«    8 

47    ft 

51    ft 

asf   » 

»4    ft 

aa  e 

a*   > 

At    ^ 

t4. 

ft7    fl 

33    0 

30    0 

40    4 

47    0 

m  I 

ra  ji 

nw 

^  e 

40   10 

42    3 

Oct.    K 

7«    0 

3»    0 

30    ft 

43    0 

4P    0 

m  ii» 

1^    4 

n  it 

34     2 

4J    H 

4i    fl 

B. 

74    0 

sa    0 

31    1 

t^    0 

Aft    0 

m  4 

31    4 

A    0 

34    d 

44    f 

40    a 

L^ 

70    0 

37    0 

30    8 

50  a 

5^    0 

fli     D 

aii    7 

m  1 

iv   e 

43  10 

41     » 

n^ 

a4  0 

40    0 

3K    0 

50    fl 

59  e 

f^    4 

m  i 

au  6 

3ff    4 

4A    fl 

«    rt 

«)L 

WJ    rt 

43    0 

3B    ft 

5tf    0 

53    0 

«a  10 

.'S    4 

n  113 

37    e 

4H    C 

43    S 

Not.    5. 

Bft    0 

4i   « 

38    4 

50    0 

51     0 

«t    4 

J8    ft| 

3^     7 

38    0, 

4&    fi 

41  U 

18^ 

i4  a 

40    0 

38  a 

50    0 

fA    fl 

•^ 

6.1    3 

.-»  ] 

39  e 

S7    « 

48    ^ 

43    £ 

\^ 

tt3    0 

41    0 

34    0 

51    0 

bi    0 

- 

A£  li 

30    0 

y?   » 

an  4 

43  HI 

41     8 

m. 

64   g 

4^P    « 

3S    4 

au  0 

51    ft 

u\ 

EBWh*l 

titBUsr.                                    I 

Wh.k 

htuf 

k.r 

CUia 

rhM 

Wh*l. 

^riqr. 

f3kk 

■yv. 

rw4L 

Dki«- 

f-  Hvi  t 

l>w  Itattu. 

mtM^ttl 

P*     MM<4 

«H  li«i^ 

iosi. 

19  rL 

U*t 

t^ 

f.   d. 

t.    iL 

t*  dL 

f.  d. 

f.  d. 

«.    <f. 

l»43. 

*.  d. 

J.      d. 

VdT 

«.  d. 

PIL 

M     7 

ao   fi 

5i    4 

34    * 

30    ^ 

#0    11 

^^  A 

SB  1ft 

13  1ft 

11    a 

11  1 

17    4 

V. 

»«  ]| 

m  s 

ai  4 

34    « 

39    0 

44    « 

It. 

ifi   2 

14    1 

M     3 

IS    7 

17    ft 

It, 

Al      L 

j»  ft 

20    7 

33  10 

37  10 

43    ft 

rfit 

?7    fi 

14     0 

11    7 

IS    P 

Ifl  to 

?, 

bs    » 

3«    S 

81     » 

33    0 

38     fi 

4A    fi 

*L 

sa   ii 

14    4 

n  n 

13    0 

17    3 

i. 

:s  0 

^    H 

vs  s 

33    £ 

30    fl 

4^    0 

Oct    n. 

fa   1 

14    S 

19    0 

13    4 

17    « 

1. 

&a  6 

90    i 

f^    s 

33    0 

40    a 

»    4 

fli 

^  10 

14    fl 

11   » 

13    t 

17    fl 

li 

M    t 

30    7 

aa  11 

3*    4 

is   & 

44    0 

in. 

a»  € 

15    0 

U    3 

13    0 

n   3 

Ik 

ft?   ft 

XI    1 

£3  u 

3i  10 

44    « 

47    W 

K*, 

30    4 

15    t 

1ft    4 

13    4 

W    0 

1, 

^  a 

m    4 

£4   1 

3Q    0 

4d    fl 

W)  ID 

30. 

a?  3 

■  A  10 

J3    i 

14    0 

10     ft 

\ 

bT  J 

3?    fl 

^  i 

31    9 

4b  10 

43    0 

JSTflF.    fi. 

as  10 

la   H 

13    4 

H  a 

fto    0 

fh 

^7    4 

,  31    a 

^  ft 

39    4 

44    » 

45    3 

13 

3i    4 

17  10 

l#  11 

15    ft 

90  10 

^, 

00     4 

35    7 

^    3 

33    « 

44    fl 

4a  11 

1           w. 

3ii    9 

17    ft 

14  10 

15    4 

SO    P 

ML 

a»  A 

33  10 

W  10 

3&    3 

43    0 

m  1 

27. 

3fc    3 

1«    fi 

14    S 

15    Q 

fO  10 

E  thtinng  the  Weekly  Average  Pricee  of  GRAIN,  made  up  in  terms  of  Vh  and&thGeo,I  V., 
bSy  and  5th  Vict.,  c.  14,  and  the  Aggregate  Averages  u^ich  regulaU  the  Duties  payable  on 
OHEIGN  CORN:  the  Duties payabU  thereon^  from  September  to  December  1846. 


Wbnt.             1 

>.-   1 

0>IL              1 

Fif*. 

rmm. 

Ii«n<. 

n 

i 

f! 

If 

1 

II 

11 

1 

n 

\u 

3- 

t.  d 

t^   tL    A.   fL 

#.  d.  «.  d.1 

r^ 

fv  A 

M.    d. 

f.    d. 

J.   (t  t,    »t 

#.   d. 

f.  d. 

*.  d}t,  iL 

t  d.  *,  d^ 

ff.      1^ 

53  1*» 

54  1 
ift    6 
iA    SI 
5«    0 

it   i* 
m   ft 

50    5 

m  1 

Ij0     7 
36t    « 
37   11 

m  t 

5^  kO  IT    II 

A    a  o   0! 

P4    0 

IS   oas   ft 

fl     0 

33    531    9  ft    fl 

3B    038  U    4    ft 

4ft    ft  U    5 

t         fl 

9^  11  17     0 

;^    i>  30   S 

a  0 

aa  ,^^a  a 

6     .1 

33    ft33  U    0    a 

iS    6!a^    3    A    & 

4a   ]0  41    tl! 

1         fl| 

35    B  17    l^ 

30    0.10     5 

a   0 

itJ  l7l*S    4J  fl    0 

^   iiti   b  fl   0 

31    HS3    K  ^    fl 

3f     O^  |n    3    fl 

49     ilft     I 

I     0 

54  10  l>l    0 

51    I^IS    tl 

:,4iiia  0 

*5    3  17    0 

,10    ^  3Q    7 

H    0 

31     133    7    fl    fi 

S    ii»37    a    3    fl 
4ft    fi^    fl    4    6 

43    5  43f    ;; 

1     0 

31     1  ^^    I» 

a  0 

ft3   4ias   fl;  fl   0 

^    8  33    fi   0    ft 

4i     14»    « 

i    ii\ 

A]    :s  31    0 

7    0 

^    ft'as    7;  fl    I* 

34    ft  33    4    9    ft 

41    430    3    3    A 

4:i   a*ft  a 

1    «' 

.13    ft  tL     ft 

7    0 

sa   5ift   8 

,  6     0 

34  5;a  ft  a  0 

*^     0«0     4ft     fl 

44    5  4^     r 

i  *^ 

jti    tflft    0 

57   5ii:j  0 
^  Ii'r4   0 

3il    0  31     4 
:J4    3  31  11 

35  13S    tf 

36  033    5 

7    0 
7     0 

ft  l» 

5     0 

*4  am  1  5  0 
m  f^i  11  5  0 

«i   kU    5  *   0 
ifl  3^4  lo;  4   0 

34  fl:i3    ft  ft    6 
33    s  ;tt  HJ  t*   fi 

35  7  34    3   ft    fl 
3H    fti^    u  7    fl 

4L     541     7     )     (f 

4J  104^    »    1     4 
44    V,4^    D    i     0 
M    7  44    3;   1     0 

45    ^^    ft 
45    343  U 
45     M4    5 
41    flt4    8 

1     g 

i  0 

J     0 

^  1014    0 

«  n  u  0 

34    IM  Jl 

33    a34    i 

1 

3    0 
*    0 

i3    5^^    3^3    o! 

i5    0^    fl  3    0 

37    135    <^  7    fl 
3&    4  33    a  7    fl 

45    4'44    fii  1    0 
45  1044  Jl|  1    0 

43    441    fl 
41    0  44    a 

!i 
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The  MONTHLY  RETURXS,  publuhed  in  tarm  of  dth  Geo.  IV,,  c  63,  ihetoinj  the  QiantiA 
Corny  Grain,  Meal,  and  Flour  imported  into  the  United  King'iom  in  e-ich  Month  ;  the  {2«i« 
upon  wliich  daties  hare  bjen  paid  for  hoine-oonsuinption,  durinj  the  tatne  MJfith  ;  ani  the  Qi 
titiet  remaining  in  Warehouse  at  tfte  dose  thereof,  from  5th  September  to  blh  dfov§inber  1845. 


Month  Bna- 
ing 

9(>o.  5,  184.. 

Wheat. . 
Barley.  . 
OaU,  .  . 
Rye..  .. 
Pease.    . 
Beans.    . 

Total., 

IMPOKTEO. 

1               CHlBGen  WITH  DUTY. 

aBMAINLXa  tS  WARKHOVtl 

From 
Qr*.      U»i.' 

44,828    4 
15,587    6 
81,959    3 

3,649'  4 
15,411     1 

From  British 

Total. 

j       From 
Fori'ii?!! 
Countries 

Qn.     Bu 

I    1,655  a 

8,231     4 
90,349    6 

5,i.'n'4 
2:M12    7 

;  I -28,517     0 

!   14,691     6 

5.134    7 

,  73,613    2 

1    8;956*   6 
53,390    2 

155,686    7 

809    6 
4,52:J    4 
11,517     6 

568'    7 
11,860    5 

;''r<»m  BritUh 
I'twivsaons. 

Sir*      Bu 
3,700    4 
2,029    7 
3,«>47    2 

3,*69l'  e 

12,469    3 

6,276    3 

761    2 

1,699    7 

1*,685*   3 
51    4 

10,416    3 

821    4 

685    6 

1,459    4 

*584*   1 
3,549    7 

o«r     qr.  Hi.! 

72,623  1  16 
433  2  12 

73,077  0    0 

Total. 

Sin,    Bu. 

5,355    7 
10,261    3 
93,397    0 

8,829   *2 
23.142    7 

140.986    3 

20.909    1 
5,895    1 
75.313    1 

10,542*1 
53,141     6 

I6«;063~~2' 

From 

PoreUn 
Countnm. 

Qr«     Ba. 
444,324    0 
58,933    2 
88,623    5 

1*1.420*  6 
48,073    4 

From  Bn. 
tIahPo.- 
wartoiu. 

TfA 

Qm.     Uu. 

3.665    2 
2,823    5 
3,3<W    2 

3,691*  6 

Q-«.      Bu. 
49,493    6 
19.411     3 
85,335    5 

7;340  *  2 
I5,tll     1 

174,982    1 

117,363    0 
19,170    6 
90,419    5 

3*782 '  2 
11,643    2 

242;i7i~~7 

150,382    6 
7,828    6 
29,3-4    2 

l',999*    0 
11,3-25    2 

ttr*.     U.I 

84     2 

TVi    3 

485    7 

444|« 
59.7JI 
89,11 

ll.H 
48.« 

161,435    2  ,     13,546    7 

111,164    3         6^198    5 
18,387    4            793    2 
88,103    6         2,310    7 

r,.^58    4         2,223*  6 
11,591     6  ;           51     4 

230,810    7        11,568    0 

149,4St    2  '         898    4 
7,8«    6          .      . 
28,958    4            415    6 

1,944    6           *  43    2 
ll,i25    2  1       .      . 

199,541    4  1       1,357    4 

CW\  or.  '•'  1       C»rt.    qr.  If. 

913  2  16  69,674  1  12 
.      .       1       856  «  24 

661,380    7 

^1.384    4 

652.11 

Oct.  5,  184.'>. 

Wheat,  . 
Barley.  . 
Oats,    .. 
Rye.    .. 
Pease..  . 
Beans, . . 

Totals. 

543.066    6 
57,664    2 
102,033    6 

1,115    4 
6,805    5 

814*6 

h(m  4 

510*8 

543,« 
103.13 

m 

711,285    7 

8.451    4 

713,73; 

Sow.  6,1845. 

Wheat.  . 
Barley,  . 
OaU,    .  . 
Rye.    .. 
Pease,    . 
Beans,   . 

Totals. 

.^•p.  »,  1845 

Flour,    . 
Oatmeal, 

Totals. 

1,631    2 
5.209    2 
15.976    2 

i.isi  *0 

11.960    5 

6^,698    3 
59.432    8 
1/7.219    6 

2,063    6 
1.678    7 

75    2 
45    0 

667,772 
5«»,4T!! 
107,  U 

*2,nd 

1,673 

2*)0,899    0  .   a->.279    4 

rwt.    <ir.  11        •'wt.  or.  Ili 

70,593  0    0    270  2  16 
656  2  24'       .      . 

38.929    3 

cwt.  qr.  Ill 

72,894  0  4 
45,3  2  12 

838,093    0 

121    0 

ewr.   qr.  1». 

8,576  1  18 

162  3  11 

83F,2H 

<n»t.     qr.  lb. 

219,713  2    B 
160  3  12 

c»  t  t 

282,8HB 

323: 

918  2  16  70,331  0    8 

71,249  2  21 

132,230  3  20 
434  1    0, 

870  2  ir. 
1,176  2  12 

73,347  2  16 

219,873  1  80 

2,7»  1     1 

222,K13 

Oct  ^184S. 

Flour, .  . 
Oatmeal. 

ToUls, 

1 

8,109  1    6 

42  2  18 

8,M0  3  21 

39,060  1    6, 
4  2  20, 

124,122  2  14 
391   2  10 

110.857  3    8 
430  1    4 

111,289  0  12 

112,034  1  20 
4301    4 

225.106  1  18 
109  3  12 

15,788  1    8 
52  8  18 

15.840  3  86 

241,094 ; 
213 

124,514  0  21 

132,665  0  20  1,176  2  12| 

112,464  224 

211,308 

Vw.  5.  1845. 

Flour,  . . 
Oatmeal, 

Totals, 

87,515  2  19 
41  3  25 

126,605  3  2"! 

46  2  17| 

■5  2  U 
85  2  14 

84,982  2  16 
51  2    6 

85,034  0  22 

85,068  1    2 
51  2    6 

261.720  3    8 
160  3  18 

160.63  1  Sfc> 

2  8  isj 

279,684 
103 

39,06*  3  26   87,587  2  Ifi] 

126,652  2  u\ 

65,119  3    8j 

261,881  8  20 

16.9fl6  0  lol 

278,847: 

PRICES  of 

BUTCHER-MEAT 

I>At«. 

LONDON, 
Ptr  S:oHe  nf  14  lb. 

LIVERPOOL. 
Pet  Stone  nf  14  lb. 

MORPKTII. 
Ptt  Sttme  qf  14  lb. 

EDINIUBOH. 
Ptr  StiMU  qf  14  lb. 

GLASGOW, 
P*r  Stow  <ir  14  lb. 

BeeC        j     Mutton. 

B.-ef.            Mutton. 

Beef.        ;     Mutton. 

Berf. 

Mattoa. 

BmC 

Mattii 

1«45.    1 

Sep.    !6/flto8/     6/9  to  9/ 
Oct       6/9      8/3    6/9      8/9 
Nov.      6/9      8/     6/6      8/6 

5/9  to  7/9    6/    to  8/ 
6AI       8/3    6/3     -8/3 
6/3      8/3    6/6      8/3 

6/    to  8/    '  6/3  to  8/ 
6^1      8/      6/        8/ 
6/3      8/      6/6      8/3 

6/    to  7/6 
6,'3      7/9 
6/3      1/9 

5/3  to  7/3 

5/8      7/3 
5/8      7/8 

6/8  to  8/ 

5/6     7/9 
5/9      7/9 

5/«t0l 
5;^      1 

6/       I 

PRICES  of  Eiglieh  and  Scotch  WOOL. 


Enolisr 

peril  lb. 

Merino,            .       . 

.       . 

15/    to  21/8 

In  grease. 

. 

13/         17/ 

South  Down,     . 

17,/6      22/ 

Half  Bred. 
Lelcenter  Hogg, 

. 

1 1/        17/6 

16/        21/ 

{,>           T-l    "-^Q^ 

'3           6/8 

Lock. 

/>        V 

«/«-.- 

»'           1/9 

Scotch,  per 
Lelrestor  Hogg,     , 
Ewe  and  Hogg,  . 
Cheviot,  white. 
Laid,  washed,      . 
unwaiihcd.        * 
Moor,  white, 
l^id,  wa«hcd,      . 
unwa.thed. 


lib. 


ly   to21/B 

li/      15/ 

n/ 

14/B 

V 

ll/« 

V 

»/6 

6/« 

8/ 

i^ 

6/9 

3/3 

5/» 
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REPORT  OF  THE  COMMITTEE  OF  MANAGEMENT  OF  THE  AGRI. 
CULTURAL  CHEMISTRY  ASSOCIATION  OF  SCOTLAND. 

The  Committee  will  divide  their  Report  into  three  parts, 
referring — 

Ist^  To  what  has  been  done  during  the  last  six  months  under 
the  direction,  or  with  the  sanction,  of  the  Committee. 
2«?,  To  the  present  state  of  the  Association. 
3d,  To  the  utility  of  the  Association,  and  its  prospects. 

I.  In  narrating  what  has  been  done  since  the  last  General 
Meeting  in  July,  the  Committee  will  draw  attention  to  the 
following  particulars,  making  a  few  observations  on  each : — 

(1.)  Work  done  in  the  Laboratory. 

(2.)  Monthly  Reports  by  the  Chemist  of  the  Association. 

(3.)  Lectures  in  different  parts  of  Scotland. 

(4.)  Visits  to  Districts  with  the  view  of  suggesting  Improve- 
ments. 

(5.)  Public  Breakfasts  at  Dumfries  for  discussing  questions  of 
interest. 

(6.)  Experiments  by  practical  Agriculturists,  suggested  by  the 
Chemist. 

(7.)  Quarterly  Publication  of  proceedings  of  the  Association. 

(1.)  The  work  'performed  in  the  Laboratory  is  of  two  kinds. 
First,  Purely  analytical ;  and,  Second,  Reports  upon  the  analyses 
made,  with  a  voluminous  correspondence  regarding  articles  trans- 
mitted to  and  from  the  Laboratory,  arrangements  for  lectures 
and  excursions,  and  answers  to  queries  of  members,  all  of 
which  has  been  conducted  by  Professor  Johnston. 

The  number  of  analyses  made  in  the  Laboratory  during  the 
last  six  months  has  amounted  to  210,  of  which  140,  or  two-thirds, 
have  been  of  substances  sent  for  analysis  chiefly  by  members  of 
the  Association — the  remaining  70  analyses,  or  one-third  of  the 
whole,  being  at  the  expense  of  Professor  Johnston  himself,  in 
prosecution  of  trains  of  analytical  research,  with  the  view  of 
enlarging  our  knowledge  of  the  application  of  chemical  science  to 
agriculture. 

The  general  nature  of  the  analyses  made  in  the  Laboratory 
during  the  last  six  months  is  exhibited  in  the  following  Table, 
which  shews  also  the  relative  numbers,  compared  with  the  previous 
six  months  of  the  present  year:  — 

JOURNAL. MAUCH  184C.  Q 


234 


REPORT  OP  COMMITTEE  OP  MANAGEMENT  OF 


Analyses  made  in  1S45. 


Guanos  and  other  ManmreB, 
Soils,  Tile  and  Fire  Clajs, 
Limestoues  and  Marls^ 
Iron  and  Manganese  Ores, 

Waters, 

TomipS) 

Oil-cakes, 

Refuse  of  Mannfactorles, 
Miscellaneous,    .... 


Analytical  Bes&archbs. 

Organic — 

Anal^TBes  of  Potatoes^ 

Determination  of  Nitrogen   in  Oats, 
Barley,  and  Oil-cakes,      .     .     . 

Inorganic — 

Slates,  and  other  Rocks,       .... 
Ashes  of  Oats,  Potatoes,  (tubers  and 
tops,)  Wheat,  Barley,  and  Oil-cakes, 


From 

Pram 

Janiuinrto 

Jul>  to 

WholtTMr. 

Jul,. 

Deeraber. 

173 

75 

248 

m 

25 

111 

16 

10 

2» 

11 

15 

5 

>2 

9 

19 

*— 

3 

6 

10 

10 

17 

315 

140 

45& 

«.«r 

7 

7 

— 

23 

23 

7 

,^ 

7 

40 

40 

SO 

362 

^210 

672 

This  Table  shews  that  the  number  of  aniJyses  made  daring 
the  latter  six  months  has  been  considerably  less  than  during  the 
former  six  months  of  the  present  year.  This  arose  partly  from 
the  circumstance  that  there  always  is  a  greater  demand  for 
analyses  in  the  spring  months,  and  partly  from  the  circunutance 
that  the  ships  loaded  with  guanos  arrive  also  during  these  months. 
Among  the  substances  mentioned  in  the  foregoing  list  as  having 
been  analysed,  are  different  oil-cakes.  It  is  a  remarkable  fact, 
considering  the  great  extent  to  which  this  article  is  used,  and  the 
length  of  time  it  has  been  employed,  that  its  accurate  chemical 
composition  should  have  been  so  long  unknown.  The  analysis 
of  three  kinds  of  oil-cake,  which  has  recently  been  made  in  the 
Laboratory  of  the  Association,  is,  therefore,  an  important  benefit 
conferred  both  on  the  science  and  on  the  practice  of  agriculture. 
And  it  may  serve  to  impress  upon  the  minds  of  some  members 
the  degree  of  care  and  the  length  of  time  which  such  analyses 
lemand,  that  it  required  the  repeated  investigations  of  two  of 
lis  assistants  during  a  period  of  three  months,  to  satisfy  your 
Tiemist  that  a  fair  degree  of  reliance  was  to  be  placed  upon  these 
esults.  The  results  themselves  have  just  been  made  public  in 
he  Report  given  to  the  Highland  Society  of  the  Proceedings  of 
he  Ass'^ciation,  and  wb''»i^  ^'«  -^nl^lishAc    n  the  January  number 
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Some  of  the  practical  benefits  to  the  farmer  arising  from  this 
analysis  are  indicated  by  the  following  propositions  : — 

1 .  That  the  per-centage  of  the  protein  compounds,  in  the  analysis 
called  gluten  and  albumen,  is  nearly  equal  to  what  ii9  contained  in 
pease  and  beans,  and  that,  therefore,  for  the  production  of  milk  for 
the  cheese-dairy,  and  also  for  laying  on  muscle,  oil-cakes  are  as 
valuable  as  beans,  pease,  or  clovers.  This  is  a  result  somewhat 
unexpected,  inasmuch  as  the  value  of  oil-cakes  in  the  feeding  of 
stock  has  hitherto  been  supposed  to  depend  very  much  upon  their 
power  of  laying  on  fat :  in  other  words,  upon  the  per-centage  of 
oil  they  contain. 

2.  The  proportion  of  oil  in  these  cakes  is  greater  than  is  natu^ 
rally  present  in  any  species  of  grain  or  pulse  usually  cultivated. 
Oats  contain  as  a  maximum  about  7,  and  Indian  com  about  9  per 
cent,  of  oil,  but  these  cakes  contain  12  per  cent.,  and  are,  there- 
fore, in  their  abiUty  to  supply  fat  to  an  animal,  superior  to  any  of 
our  cultivated  grains. 

3.  These  oil-cakes  leave  six  per  cent,  of  ash,  of  which  one- 
third  consists  of  phosphoric  acid  :  100  lbs.  of  oil-cake,  therefore, 
contain  2  lbs.  of  phosphoric  acid.  On  the  other  hand,  our  com- 
mon kinds  of  com — wheat,  for  example — leave  only  two  per  cent, 
of  ash,  of  which  one-half  consists  of  phosphoric  acid,  or  100  lbs. 
of  wheat  contain  1  lb.  of  phosphoric  acid.  Therefore^  for  laying 
on  hone^  or  for  supplying  the  materials  of  bone  to  growing  stock, 
oil-cake  is  twice  as  valuable  as  wheat,  weight  for  weight,  and  more 
than  ttcice  as  valuable  as  oats  or  barley  which  are  covered  with  a 
busk. 

4.  Again,  the  same  reasoning  shews  that,  as  grains  of  aH 
kinds  draw  their  phosphoric  acid  from  the  soil,  these  oily  seeds 
ivill  exhaust  the  soil  of  its  phosphates  to  a  much  greater  degree 
than  our  corn-crops  :  100  lbs.  of  linseed  will  carry  off  twice  as 
much  of  them  from  the  soil  as  100  lbs.  of  wheat. 

5.  But  the  same  circumstance  supplies  an  additional  reason 
(vhy  the  manure  of  full-grown  store  stock  fed  upon  oil-cake 
is  so  much  richer  than  that  obtained  by  the  use  of  any  other 
iiind  of  food.     It  is  richer — 

a.  Because  the  proportion  of  the  protein  compounds  (albumen, 
fee.)  in  the  oil-cake  is  greater  than  the  fattening  animal  can 
appropriate,  and  thus  much  of  them  passes  off  in  a  more  or  less 
ehanged  state,  and  is  mixed  with  the  dung. 

b.  The  oil  also  is  in  larger  proportion  than  can  at  times  be  laid 
3n  their  bodies  even  by  fattening  stock,  and  this  unquestionably 
contributes  to  the  fertilizing  quality  of  the  manure. 

<?.  But  the  full-grown  animal  appropriates  scarcely  any  of  the 
phosphates — the  whole  of  these,  therefore,  which  the  animal 
consumes  in  its  food,  appears  again  in  its  dung.     And  the  oil- 
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cakes  being  richer  in  these  phosphates,  weight  for  weight,  than 
any  kind  of  corn  used  for  food,  the  dung  thus  made  is  also 
richer  in  these  phosphates  than  that  which  is  obtained  from 
animals  fed  upon  fJinost  any  other  kind  of  food. 

These  anajyses  of  oil-cakes  have  enabled  your  Chemist  to  take 
up  the  consideration  of  a  question  submitted  to  him  at  the  last 
January  meeting  of  the  Association,  viz.-^"  Wltether  any  9uMir 
tute  can  be  recommended  far  oil-cake  in  the  feeding  of  cattle?^ — a 
question  which,  of  course,  could  not  be  answered  until  a  complete 
analytical  investigation  of  the  different  known  oil-cakes  had  been 
accomplished.      This  question  members   will  find  answered  in 
the  part  of  the  Association's  Proceedings  just  referred  to,  and 
in  which  are  given  three  prescriptions  for  compounding  substi- 
tutes  for  oil- cake.      Whether   these   compounds  can  be  made 
at  a  cheaper  rate  than  the  price  of  oil-cake  is  a  separate  point 
which  remains  to  be  investigated,  and  which  the  Committee 
hope  will  engage  the  practical  men. 

Among  the  other  articles  analysed  in  the  Laboratory  during 
the  last  six  months,  were  marls,  limestones,  soils,  the  refuse  of 
several  manufactories,  and  certain  liquid  manures  sent  from 
Lanarkshire  by  Mr  Houldsworth.  Several  of  the  more  interest- 
ing of  these  analyses,  and  the  deductions  to  be  drawn  from  them, 
will  be  found  in  the  part  of  our  Proceedings  just  published,  to 
which  we  again  refer  members  of  the  Association. 

In  regard  to  the  other  branch  of  the  busineas  performed  in  the 
Laboratory — the  reports  and  correspondence  connected  with  the 
business  of  the  Association — this  is  much  more  onerous  than 
many  persons  who  are  unacquainted  with  the  working  of  the 
Association  would  at  first  suppose.  Of  reports  and  other  let- 
ters, no  less  than  350  have  been  written  and  dispatched  to 
various  members  of  the  Association  during  the  last  six  months. 
When  it  is  considered  that  many,  of  the  reports  especially, 
demand  much  care  and  thought,  it  will  appear  that  this  part- 
of  the  Chemist's  duties  is  both  laborious  and  highly  responsible. 
At  the  same  time  the  Committee  would  express  their  satisfactioa 
that  so  many  of  the  members  should  be  desirous  of  availing- 
themselves  of  the  advantjiges  which,  by  means  of  such  corre- 
spondence, this  Association  places  within  their  reach. 

To  the  Laboratory  itself  the  Committee  would  draw  the 
attention  of  the  Association  as  highly  deserving  of  a  visit  from 
nembers,  both  for  the  purpose  of  satisfying  their  curiosity  in 
regard  to  the  extent,  kind  of  work  carried  on,  and  of  giving 
;hem  an  idea  of  the  amount  of  time,  labour,  and  skill,  which  are 
necessary  to  the  attainment  of  that  degree  of  accuracy  for  even 
nmple  -analyses,  which  it  is  one  main  object  of  the  Association  to 
,.^piv,      TVi/k  T.abrirpfn^if   j»fii(if»din  T^apk  'Street,  and  contains 
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seven  apartments,  in  which  analytical  operations  of  various  kinds 
are  continually  carried  on. 

(2.)  Monthly  Reports  by  the  Chemist. 

The  Monthly  Meetings  at  which  these  reports  are  made  ori- 
ginated in  a  desire  on  the  part  of  many  members  of  the  Associa- 
tion to  have  an  opportunity  of  learning  what  was  going  on  in  the 
Laboratory,  and  of  having  discussions  or  conversations  on  such 
matters  of  practical  interest  as  might  then  be  reported  on. 

It  was  certainly  an  error,  in  establishing  this  Association,  not 
to  have  devised  some  mothod  by  which  the  nature  of  the  opera- 
tions in  the  Laboratory  could  be  made  known  to  subscribers ; 
for,  except  through  the  half-yearly  reports  of  the  Committee  to 
the  General  Meetings,  there  was  no  way  in  which  they  could 
learn  that  such  an  establishment  was  in  active  operation,  unless, 
indeed,  they  happened  to  apply  for  analysis  or  advice. 

This  want  of  information  in  regard  to  the  proceedings  of  the 
Association  suggested  the  propriety  of  adopting  some  means  by 
which  the  Members  might  be  enabled  to  judge  for  themselves  of 
the  efforts  made  to  promote  the  objects  of  the  Association  by  all 
its  officers,  both  paid  and  honorary. 

With  this  view^  Monthly  Meetings  were  appointed  to  be  held 
in  the  Laboratory,  at  which  your  Chemist  should  report  what 
>vas  going  on  there  in  the  way  of  analyses,  and  should,  at  the 
same  time,  state  anything  of  interest  observed  by  him  when 
lecturing,  in  the  interval,  in  different  districts.  At  these  meetings 
an  account  is  given,  not  merely  of  the  nature  of  the  analytical  in- 
vestigations going  on,  but  also  of  their  bearing  on  the  theory  of 
agriculture,  and  of  their  practical  value  to  the  working  farmer. 

During  the  last  six  months,  several  of  these  Monthly 
Meetings  were  held,  at  which,  after  reports  had  been  made  on 
particular  subjects  of  interest  then  under  investigation  in  the 
Laboratory,  discussions  of  a  practical  nature  arose  among  those 
present.  On  one  of  these  occasions  allusion  was  made  to  the 
waste  in  the  town  of  Edinburgh,  pot  only  of  night-soil,  but  also 
of  street  rakings,  which,  being  composed  of  crushed  traprocks, 
contain  a  large  per-centage  of  lime  and  alkaline  substances  very 
useful  to  the  farmer.  These  rakings,  it  appears,  are  carted  to  the 
sea-shore,  near  Leith,  at  a  great  expense,  and  all  persons  are,  under 
a  penalty,  prohibited  from  removing  them  ;  some  parties  present 
undertook  to  bring  this  subject  under  the  consideration  of  the 
Police  Commissioners  and  Road  Trustees. 

These  meetings  it  is  proposed  to  resume  in  February,  and  to 
continue  during  the  spring  and  summer,  except  during  the 
months  of  May  and  June,  when  Professor  Johnston  roust,  as 
usual,  be  in  Durham. 


on  July  16. 

At  Dunse, 

on  Aug.  26. 

^       18. 

-.  Islay, 

^      29. 

^^      22. 

-,    Do. 

Sept.     3. 

,     -.^       23. 

^  Lauder, 

-^      29. 

,     ^      29,30. 

^  Dumfries, 

October  7,9, 

Aug.    1. 

^      Do. 

^       13,  U,  15. 

«.  Lanark, 

^     16,  la 
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(3.)  Lectures  Delivered  in  Different  Parts  of  Scotland, 

The  following  are  the  places  at  which  Lectures  have  been 
delivered  during  the  last  half-year,  with  the  dates : — 

At  Wick, 

-  Thurso, 
«•  Golspie, 
^  Dingwall, 
^  Inverness, 

-  Elgin, 

The  subjects  of  these  18  lectures  were  chosen  in  most  cases  by 
the  parties  whoappliedfor  them,and  were  on  thegenejal  principles 
of  manuring  and  cultivating  the  soil,  on  irrigation,  on  the  deep- 
ening of  the  soil,  and  on  other  topics  having  more  or  less  especial 
reference  to  the  districts  in  which  the  lectures  were  delivered.  At 
Inverness,  one  of  the  lectures  was  upon  the  interesting  question — 
"  Whether  it  is  possible,  and  is  likely  to  be  economical,  to  grow  the 
same  kind  of  crop  on  the  same  soil  for  many  vears  in  succession  T 
a  fact  which  shews  how  much  attention  the  practical  men  in 
that  district  have  begun  to  pay  to  the  more  intricate  relations  of 
Chemistry  to  Agriculture,  now  under  discussion  among  scientific 
men.  At  Dumfries,  the  Dumfries  and  Stewartry  of  Kirkcud- 
bright Agricultural  Society  selected  as  the  subject  of  three  lectures, 
the  mode  of  teaching  Agricultural  Chemistry  in  common  schools ; 
and,  besides  agriculturists,  there  was  at  that  place,  on  the  express 
invitation  of  the  Society,  a  large  attendance  of  the  schoolmasters 
of  the  district.  At  Lanark  it  was  arranged  that,  instead  of  a 
lecture  on  one  of  the  days,  an  excursion  through  a  part  of  the 
neighbourhood  should  be  taken,  which,  however,  the  wetness  of 
the  day  rendered  much  less  satisfactory  than  it  would  otherwise 
have  been. 

The  Lectures  were  in  all  cases  well  attended,  and  were  generally 
either  preceded  by  a  public  breakfast  or  followed  by  a  dinner, 
at  both  of  which  your  Chemist  had  additional  opportunities 
•afforded  him  of  communicating  information,  and  of  offering  sug- 
gestions to  the  agriculturists  of  the  district. 

It  may  be  proper  also  to  mention  that  an  application  having 
3een  made  on  the  part  of  the  parochial  schoolmasters  of  Scotland, 
'trough  their  Preses,  for  three  lectures  on  the  best  mode  of  teach- 
ng  the  elements  of  Agricultural  Chemistry  to  older  boys  in  their 
ichools,  Professor  Johnston  complied  with  the  request,  and  gave 
gratuitously  the  lectures  solicited.  They  were  attended  by 
'pwards  of  400  schoolmasters,  and  excited  among  them  the 
leepest  interest.  Whilst  noticing  the  lectures  to  the  school- 
.inj»*ia       >-»  '^^mmitfr'*  mn ,    ilgr  <»H'   M   o  an  examination  which 
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took  place,  on  the  occasion  of  the  Highland  Society's  Show  at 
Dumfries,  of  boys  and  young  men  instructed  in  Scotch  schools  in 
the  elements  of  Agricultural  Chemistry.  They  understand  that 
the  result  was  most  satisfactory. 

(4.)    Visits  to  Districts  with  the  vietc  of  Suggesting  Improve- 
ments^ S^c, 

Among  his  numerous  excursions  during  the  last  summer,  your 
Chemical  officer  spent  five  days  in  Islay,  with  the  view  both  of 
lecturing  to  the  population,  which  is  all  more  or  less  agricultural, 
and  of  offering  any  suggestions  that  might  occur  to  him  as  likely 
to  improve  -the  husbandry  of  the  island. 

A  number  of  suggestions  did  occur  to  him,  which  he  communi- 
cated at  the  time  verbally,  and  which  were  afterwards  embodied 
in  a  letter  addressed  "  To  t]i>e  TenatUry  of  the  Island  of  Islay ^'^  and 
printed  for  private  circulation.  In  this  letter,  among  many  useful 
suggestions,  peculiarly  adapted  to  the  district,  there  occur  the 
foUowing,  which  afford  good  hints  to  other  parts  of  Scotland 
also: — 

"  In  many  parts  of  the  island  I  have  observed  that  the  plough 
18  put  into  the  ground  too  shallow.  In  general,  the  deeper  the 
«oil,  the  better  the  crops;  but  in  some  places  it  would  be 
injurious  to  plough  deeper,  until  the  Jand  is  drained.  Hurtful 
substances  collect  naturally  in  the  under  soil  on  many  spots,  but 
these  substances  ace  gradually  washed  out  by  the  rains  after  the 
flrains  have  been  some  time  in  the  ground,  and  then  the  land 
may  be  ploughed  deeper,  without  any  chance  of  injury  to  the 
following  drops." 

**  The  presence  of  this  hurtful  matter  in  the  under  soil  makes 
it  better  to  stir  it  with  the  fork  or  subsoil  plough  a  year  or  two 
before  it  is  brought  to  the  surface.  To  such  of  you  as  have  not 
a  subsoil  plough,  or  have  not  horses  enough  to  work  one,  the 
grape  or  fork  is  a  tool  which  I  would  strongly  recommend.  It  is 
so  cheap  that  you  can  all  buy  it,  you  can  all  easily  use  it,  and  it 
opens  up  the  subsoil,  and  therefore  lets  the  water  and  roots  down 
even  more  effectually  than  the  subsoil  plough.  To  open  stiff  clay 
subsoils,  however,  it  ought  not  to  be  used  for  one  or  two  years 
after  the  land  has  been  drained,  or  else  the  soil  will  not  be  dry 
enough  for  the  purpose."" 

"  In  your  subsoils,  in  many  parts  of  the  island,  a  pan  of  bog- 
ore  collects,  which  is  very  hard  and  difficult  to  break.  It  will  in 
most  cases  require  the  subsoil  plough  to  break  through  this  pan, 
but  when  it  is  thoroughly  broken,  and  the  land  completely  drained, 
the  soil  will,  by  good  management,  be  gradually  brought  to  bear 
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profitable  crops.  Of  this  you  may  see  some  examples  on  Mr 
Webster  s  farm.  When  this  pan  rests  upon  a  gravel,  the  fork 
may  be  used  with  great  advantage  in  opening  up  the  gravel 
below  it. 

"  It  struck  me  as  a  singular  piece  of  waste  at  Port  Helen, 
that  the  pot  ales,  the  refuse  of  the  distilleries  from  the  first  dis- 
tillation, are  allowed  to  run  in  large  quantities  into  the  sea. 
This  liquid  is  not  only  a  valuable  drink  for  milk  cows  or  fattening 
stock,  but  it  forms  also  an  admirable  manure,  especially  when 

1)oured  upon  the  compost  heaps,  or  when  mixed  with  the  other 
iquid  of  the  farm-yard.     It  ought  not,  therefore,  to  be  allowed 
to  run  to  waste."" 

"  Among  other  things  that  are  lost  to  your  land  are  the  bones 

E reduced  upon  the  island.  T  understand  that  these  are  collected 
y  a  dealer  in  Bowmore  and  sent  away  from  the  island.  They 
ought  rather  to  be  collected  by  yourselves,  and  broken  small  or 
dissolved  in  sulphuric  acid,  and  thus  applied  to  the  land.  They 
must  be  worth  at  least  as  much  to  you,  if  you  farm  well,  as  they 
are  to  the  Renfrewshire  or  Ayrshire  farmers  to  whom  they  are 
sent.  I  hope  to  see  the  day  when  the  consumption  of  bones  as  a 
manure  in  your  island  will  be  sufficient  to  keep  a  bone-mill  of 
your  own  in  constant  work." 

The  Committee  have  quoted  thus  largely  from  your  Chemist^s 
address  to  the  Islay  tenantry,  in  order  to  shew  the  Association 
the  practical  nature  of  the  suggestions  which  he  is  in  the  habit 
of  making  when  visiting  districts  with  a  view  to  improve  the 
agricultural  practices  followed  in  them,  and  to  express  their  satis- 
faction at  learning  that,  in  those  districts  which  he  had  visited 
for  this  purpose,  his  services  have  been  appreciated. 

(5.)  Public  Breakfasts  at  Dumfries. 

These  Breakfasts  were  instituted  for  the  purpose  of  afibrding  an 

opportunity  to  persons  frequenting  the  Highland  Society's  Show 

'^f  discussing  questions  relating  to  agricultural  improvement  which 

vere  likely  to  be  interesting  to  the  fanners  in  the  several  districts 

in  which  the  show  might  take  place.     It  was  thought,  and,  as  it 

appears,  correctly,  that  there  are  hundreds  of  intelligent  agricul- 

urists,  at  these  great  cattle  shows,  possessing  a  vast  store  of  use- 

il  information,  derived  from  their  own  experience  and  ob8er>'a- 

'on,  on  such  occasions,  who  might  be  brought  together,  and 

»duced  to  make  known  that  information  for  the  benefit  of  others. 

licich  of  the  two  breakfasts  at  Dumfries  was  attended  by  nearly 

"00    persons — the   first   of  them  being  presided    over*  by   Sir 

*^illinni  ,1  ordinfi  f\r\t\  +v»/^  MVin  ^y  lii«  C  "aco  ^h*  Duke  o^  T^xccleuch. 
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'he  following  were  the  questions  chosen  for  discussion  by  the 
•ocal  Committee  for  arranging  the  meetings  : — 

1 .  Furrow  Draining — on  what  soils,  and  under  what  circum- 
bances,  it  will  cease  to  be  profitable  in  Dumfriesshire  and  Gal- 
3way. 

2.  Advantages  of  keeping  young  store  stock  in  equal  condition 
hroughout  the  year — mode  of  doing  so — expense  and  profit 
ompared  with  the  present  ordinary  practice  in  Dumfriesshire 
wnd  Galloway. 

3.  Comparative  value  of  grains,  turnips,  oil-cake,  in  feeding 
^oung  cattle — quantities,  qualities,  used  singly  and  mixed  to- 
gether. 

The  questions  were  opened  on  both  occasions  by  Professor 
Johnston.  A  great  number  of  proprietors,  farmers,  and  land-stew- 
irds  from  all  parts  of  Scotland  took  part  in  the  disscussion  of  them. 
An  English  gentleman,  who  was  present  at  the  first  of  these  break- 
fasts, writes  as  follows : — "  I  gained  more  practical  informa- 
tion by  the  discussion  upon  draining  than  from  anything  else 
I  either  saw  or  heard  at  Dumfries.  I  think  it  most  desirable  if 
such  meetings  could  be  got  up  for  the  Royal  English  Agricultural 
Society  at  Newcastle  next  summer.  When  such  a  mass  of  people 
is  congregated  together,  each  may  be  able  to  convey  something 
which  would  be  of  great  importance  to  his  next  neighbour.  Why 
not  encourage  such  intercourse  in  every  possible  way  r* 

Here,  probably,  the  Committee  may  be  permitted  to  refer  to 
the  investigations  set  on  foot  at  Dumfries  in  regard  to  the  disease 
in  the  potatoes.  This  subject  had  frequently  engaged  the  atten- 
tion of  your  Committee  of  Management,  and  had  also  been 
specially  recommended  to  their  notice  at  a  General  Meeting  of 
the  Association.  Accordingly,  Professor  Johnston  had,  with  his 
assistants,  when  not  otherwise  occupied  with  analyses  for  mem- 
bers, been  carrying  on  in  the  Laboratory  a  chemical  investiga- 
tion into  healthy  and  diseased  potatoes.  The  more,  however, 
the  subject  was  prosecuted,  the  more  he  found  the  extent  and 
difficulty  of  the  inquiry.  Such  was  the  state  of  matters,  when, 
being  present  at  the  Committee  Dinner  at  Dumfries,  on  the  7th 
of  October,  he  was  called  upon  by  the  chairman,  his  Grace  the 
Duke  of  Buccleuch,  to  favour  the  company  with  any  suggestions 
which  occurred  to  him  on  points  of  practical  importance.  In  the 
course  of  his  address  he  alluded,  among  other  things,  to  the  pre- 
valent disease  in  the  potato  crop,  and  to  the  expediency  of  devis- 
ing some  remedy,  which,  however,  in  his  opinion,  could  not  be 
successfully  done  till  the  nature,  if  not  also  the  cause,  of  the  dis- 
ease had  been  discovered.  He  alluded  to  the  premium  of  £50 
offered  by  the  Highland  Society  for  analyses  of  diseased  potatoes, 


24*2  REPORT  OF  COMMITTEE  OF  MANAGEMENT  OF 

but  which  were  not  to  be  given  in  till  the  end  of  the  year 
1846.  He  urged  the  importance  of  a  more  immediate  inquiry, 
and  which  should  embrace  the  means  of  preserving  the  existing 
crop,  both  for  present  use  and  for  seed  in  spring,  and  regretted  that 
the  Agricultural  Chemistry  Association,  which  was  desirous  of 
undertaking  the  whole  inquiry,  had  not  sufficient  funds  to  enable 
it  to  do  so  in  an  adequate  manner — an  inquiry  which,  if  extended 
to  the  whole  country,  might  cost  £500  to  be  effectually  done. 

After  Professor  Johnston  had  concluded  his  address,  the  crou- 
pier rose  and  stated  that  gentlemen  at  his  end  of  the  table  were 
unwilling  that  this  matter,  which  was  almost  of  national  impor-. 
tance,  should  be  allowed  to  drop,  and  were  anxious  that  a 
subscription  should  be  at  once  set  on  foot  in  order  to  raise  the 
necessary  funds.  This  sentiment  was  cordially  responded  to,  and 
an  Irish  gentleman  who  happened  to  be  present  (Mr  Beamish 
of  Cork)  rose,  and  strongly  enforced  the  propriety  of  immediately 
commencing  a  subscription,  at  the  same  time  handing  to  the 
chairman  a  £5  note — an  example  which  was  very  generally  fol- 
lowed by  the  company. 

The  Committee  have  thought  it  right  to  mention  these  eiroum- 
stances,  as  the  erroneous  impression  prevails  in  certain  quarters, 
that  Professor  Johnston  was  the  person  who  proposed  that  a  sum 
of  £500  should  then  be  subscribed,  and,  for  this  purpose,  had 
sent  subscription  papers  round  the  dinner  table  of  the  Highland 
Society ''s  committee.     This  was  done  entirely  by  other  parties. 

The  fund  raised  was  placed  at  the  disposal  of  three  gentlemen 
who  were  proposed  by  the  noble  chairman,  with  the  view  of  aiding 
this  Association,  as  well  as  the  Highland  Society,  in  a  thorough 
investigation  of  the  question. 

This  Association  has  not  the  pecuniary  means  possessed  by  the 
Highland  Society  for  promoting  this  or  any  similar  inquiry  which 
involves  so  much  time  and  expense.  The  chief  object  of  its 
institution  was,  as  its  rules  shew,  to  afford  to  proprietors  and 
farmers  analyses  at  a  cheap  rate,  and  upon  the  accuracy  of  which 
ihey  could  depend  — of  soils,  manures,  and  other  substances ; 
chough,  no  doubt,  it  was  intended  also,  if  they  had  sufficient  sur- 
plus funds,  and  the  leisure  of  the  Chemist  admitted  it,  to  carry 
on  investigations  bearing  on  the  science  and  general  interests  of 
igriculture. 

The  investigation  of  the  potato  disease,  considering  the  various 

minions  as  to  the  nature,  and  still  more  as  to  the  true  cause,  of  it, 

as  one  which  evidently  would  be  prolonged  and  expensive,  and 

vnich,  therefore,  could  not  be  undertaken  by  their  Chemist  with- 

Fdt  being  provided  with  the  means  of  engaging  an  additional 

tjaiaiatunt  in  fV**?  T.»*-— n>or\      Tb«  ''Arnm'^tee  haH  r'^t  sufficient 
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funds  to  enable  them  to  do  so,  but  sufficient  means  are  expected 
i»  be  at  the  disposal  of  the  trustees  of  the  fund  subscribed  at 
Dumfries  to  effect  this  object,  and  when  they  applied  to  your 
Committee  to  sanction  the  prosecution  of  the  analytical  part 
of  the  inquiiy  in  the  Laboratory  of  the  Association,  all  that 
i^hey  could  do  was  to  express  their  satisfaction  at  the  stimulus 
^ven  to  an  investigation  in  which  the  Association  had  taken 
much  interest,  and  to  authorize  their  Chemist  to  give  his  services 
in  conjunction  with  the  other  gentlemen  who  had  agreed  to  co- 
operate in  following  out  the  subject. 

(6.)  Experiments  hy  Practical  Agriculturists  suggested  hy  the 

Chemist. 

In  the  course  of  his  reports,  founded  on  the  analyses  of  soils 
and  manures.  Professor  Johnston  has  taken  frequent  occasion 
to  suggest  experiments  to  be  tried  in  the  field,  with  the  view 
of  increasing  the  fertility  of  the  soil.  In  fact,  a  report  upon 
the  analyses  of  a  soil,  as  transmitted  from  the  Laboratory, 
is  little  more  than  a  detail  of  the  experimental  means  which,  as 
indicated  by  the  analysis,  should  be  adopted  for  improving  that 
soil.  A  consideration  of  the  mode  in  which  a  manure  acts,  also 
suggests  experiments  with  the  view  of  clearing  up  difficulties 
which  present  themselves. 

The  results  of  experiments  made  in  consequence  of  such  sug- 
gestions are  not  always  of  a  nature  to  be  laia  before  the  public, 
though  sometimes  they  are  sufficiently  curious  to  merit  general 
circulation.  Of  this  kind  are  some  obtained  at  Barochan  during 
the  present  summer,  which  the  Committee  have  much  pleasure  in 
embodying  in  this  report. 

d.  In  an  article  on  the  solution  of  bones  in  sulphuric  acid, 
inserted  in  the  second  part  of  the  published  Proceedings,  p.  45,  Pro- 
fessor Johnston,  in  stating  that  the  good  effect  of  bones  depended 
in  part  upon  the  bone  earth  and  in  part  upon  the  gelatine  they 
contained,  suggested,  as  a  curious  experiment,  that  old  shoes,  of 
which  no  use  is  ever  made,  might  be  dissolved  in  sulphuric  acid, 
and  applied  to  the  land  with  the  prospect  of  advantage.  He,  at 
the  same  time,  wrote  to  Mr  Fleming  of  Barochan,  a  county 
member  of  your  Committee,  proposing  that  he  should  try  the 
experiiVient  in  various  forms. 

Mr  Fleming  and  his  overseer,  Mr  Grardiner,  took  the  matter 
up  with  their  usual  zeal,  and  upon  a  piece  of  newly-trenched  land, 
which  they  afterwards  sowed  with  turnip  seed,  they  made  the 
following  experiments  with  the  annexed  results : — 

Ko.  1.  Farm-yard  manure. — Good  crop. 

No.  2.  Old  shoes,-  5  cwt.  per  acre,  dissolved  in  half  their  weight 
of  sulphuric  acid. — Scarcelj^  a  plant. 
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No.  3.  Glue,  5  cwt.  dissolved  in  half  its  weight  of  sulphuric 
acid. — Scarcely  a  plant,  and  those  which  came  up  were 
stunted. 

No.  4.  Glue,  5  cwt.  dissolved  in  hot  water,  per  acre. — No  crop. 

No.  5.  Old  shoes,  2^  cwt.  per  acre ;  animal  charcoal,  2i  cwt. 
per  acre,  mixed  and  dissolved  in  sulphuric  acid. — A  good 
crop,  equal  to  No.  1. 

No.  6.  Glue,  2i  cwt. ;  animal  charcoal,  2^  cwt.  dissolved  in  sul- 
phuric acid,  per  acre. — A  fair  good  crop. 

No.  7.  Glue,  2i  cwt.  dissolved  in  hot  water,  and  2^  cwt.  animal 
charcoal,  per  acre. — Fair  good  crop. 

No.  8.  Animal  charcoal,  5  cwt.  alone. — A  fair  good  crop. 

No.  9.  Nothing  applied. — Light  crop,  small  bulbs  and  tops. 

The  hasty  drawer  of  inferences  would  conclude  from  Nos.  2, 3,  &  \ 
4  of  these  experiments,  that  neither  old  shoes  nor  glue,  whether  dis- 
solved in  water  or  in  sulphuric  acid,  are  of  any  use  to  vegetation, 
Even  when  by  mixing  half  the  quantity  of  these  with  an  equal  weight 
of  animal  charcoal  (the  refuse  bones  of  the  sugar  refiner)  a  fair 
good  crop  was  obtained,  equal  to  that  yielded  by  farm-yard  dung, 
he  would  still  be  inclined  to  attribute  all  the  virtue  to  the  earthy 
phosphates  contained  in  the  animal  charcoal.  But,  when  in  No.  8 
it  appeared  that  5  cwt.  of  the  animal  charcoal  gave  no  better 
crop  than  half  that  quantity  when  mixed  with  an  equal  weight 
of  glue  or  of  old  shoes,  it  seems  impossible  to  deny  that  some 
fertilizing  virtue  must  exist  in  the  gelatinous  matter  of  glue, 
and  of  the  dried  and  tanned  skins  of  animals.  It  illustrates, 
in  fact,  what  is  a  leading  principle  in  the  modern  doctrine  of 
manures,  that  where  substances  applied  alone  may  fail, 
the  application  of  two  or  more  toaet/ier  may  produce  very 
striking  effects.  So  also  in  this  case  tLe  gelatine  produced  little 
effect  until  it  was  conjoined  with  the  earthy  matter  of  bones  con- 
tained in  the  animal  charcoal. 

Still  there  is  a  curious  anomaly  in  these  experiments,  which 
shews  how  repeatedly  our  experiments  must  be  made,  and  how 
open  we  must  keep  our  minds  to  new  opinions.  The  crop  was 
actually  worse  when  the  glue  and  the  dissolved  shoes  were  applied 
alone  than  when  nothing  was  put  into  the  soil.  This  might  pos- 
iibly  arise  from  their  being  applied  in  a  wrong  way.  They  ought 
o  have  been  made  into  a  compost,  and  fermented,  before  they 
^ere  applied.  At  all  events,  the  experiments  must  be  repeated 
■nd  varied  before  anything  which  can  be  depended  upon  as  true 
^  nature  can  be  extracted  from  tliem. 

^.  Among  other  experimer^^  also,  of  which  circumstances  may 
.  -^ifr  1  -lofir.^  -r  'h\Q  T-)por^    4.'  •  Torn<^  m^de  upon  potatoes  by 
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Mr  Campbell  of  Craigie,  a  zealous  member  of  the  Association, 
with  the  view  of  determining  the  effect  of  different  manures  in 
preventing  failure  or  disease  in  the  potato  crop.  These  experi- 
ments and  their  results  are  thus  stated  by  Mr  Campbell  himself. 

"  The  potatoes  were  planted  on  the  16th  April  1845,  all  Rough 
Beds,  on  drills  1 6  feet  in  length.  The  manure  employed,  and 
the  number  of  diseased  potatoes  in  each  drill  when  they  were 
taken  up,  was  as  follows : — 

"  No.  1.  Manured   at  the  rate  of  48  tons  farm-yard  manure  to 

the  acre — only  1  diseased,  3  at  the  shaw. 
"  No.  2.  Manure  the  same,  but  seed  planted  whole — 18  diseased. 
"  No.  3.  14  tons  dung  to  the  acre,  4  ounces  guano,  4  ounces 

charcoal,  2  ounces  sulphate  magnesia — 6  diseased. 
"  No.  4.  14  tons  dung  per  acre,  4  ounces  guano,  4  ounces  bones, 

2  ounces  Epsom  salts,  2  ounces  sulphate  of  soda — 13  dis- 
eased, 110  good. 
"  No.  5.  5  ounces  guano,  5  ounces  bones  dissolved  in  sulphuric 

acid,  2  ounces  sulphate  of  soda — 9  diseased. 
"No.  6.  Vegetable  mould,  (decayed  wood,)  5  ounces  of  carbonate 

of  potash  of  the  shops,  3  ounces  of  soda  of  the  shops,  5  lime, 

1  sulphate  of  magnesia,  2  of  bones  dissolved  in  sulphuric 

acid,  2  alumina — 125  good,  28  bad. 
"  No.  7.  Vegetable  mould,  2  ounces  potash  of  the  shops,  1  do.  of 

soda,  2  of  lime,  ^  ounce  of  sulphate  of  magnesia,  1  of  alum 

— 9  bad,  96  good. 
"  No.  8.  Gas  water,  compost  of  weeds,  &c.,  2  ounces  potash,  2  of 

soda,  both  carbonates  of  the  shops — 7  bad,  102  good. 
"  No.  9.    Very  old  decayed  dung,  5  ounce  lime — 41   bad,  56 

good. 
"  No.  10.  Bones  dissolved  in  sulphuric  acid — 29  bad,  52  good. 
**  No.  11.  No  manure,  potatoes  small — 4  bad,  85  good. 
"  No.  12.  No  manure,  but  watered  with  spring  water  in  dry 

weather — 5  bad,  70  good. 
"  No.  13.  Planted  in  a  patch  of  weeds  about  3  feet  long,  without 
any  soil  but  what  had  stuck  to  them  in  gathering — 19  bad, 
15  good,  no  manure. 

"  All  the  potatoes  were  planted  whole,  except  Nos.  1,11,  and 
12  ;  drills,  30  inches  distant,  9  and  10  at  different  parts  of  the 
field  from  the  others,  in  shade  of  a  hedge. 

"  I  am  told  by  my  gardener,  a  very  intelligent  man,  that  in  no 
case  has  there  been  any  disease  where  the  shaws  have  been 
trodden  down,  of  which  there  have  been  many  instances  in  gardens. 
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He  also  says  that  quick  Kme  has  been  found  to  stop  the  disease; 
it  dries  np  the  sore,  and  it  comes  off  like  dross. 

^*  I  have  ordered  a  quantity  of  bad  potatoes  to  be  treated  with 
quick  Ume.  I  wish  those  who  have  the  means,  would  plant  in 
pots  some  of  the  diseased  potatoes,  after  they  are  completely 
dried,  with  proper  manure,  and  pbce  them  under  glass  to  see  if 
they  will  vegetate." 

e.  Besides  these  gentlemen  whose  experiments  have  now  been 
adverted  to,  the  Committee  beg  to  state  that  there  are  many 
subscribers  who  have  been,  or  are,  carrying  on  experiments  of 
various  kinds,  in  communication  with  your  Chemist,  but  who 
have  not  yet  reported  the  results  in  any  formal  manner,  either 
to  him  or  to  the  Committee. 

One  of  the  Committee,  (Mr  Aitchison  of  Drummore,)  reports 
as  follows : — "  I  am  well  aware,  from  my  own  experience,  of  the 
advantages  I  have  already  derived  from  the  Association,  and 
especially  from  the  new  views  opened  up,  and  suggestions  made 
by  its  Chemist,  on  manuring  and  on  the  feeding  of  cattle.  I  am 
nowcarrying  on  a  good  many  experiments,  in  consequence,  on  these 
two  branches;  but  they  are  not  yet  sufficiently  matured  to  be  made 
public,  agricultural  experiments  taking  a  long  time  before  being 
perfected.  There  are  many  farmers  in  my  district  who  are 
doing  the  same  ;  and,  in  the  course  of  a  short  time,  I  have  no 
doubt  that  agriculture  will  derive  much  benefit  from  the  institu- 
tion of  our  Association." 

(7.)  Quarterljf  PulUcationofike  Proc^ihg$  o/tU  Assoeiafion. 

It  was  reported  to  the  last  Creneral  Meeting,  that  an  arrange- 
ment had  been  made  with  the  Highland  Society  for  the  publica- 
tion^ in  their  Transactions,  of  periodical  accounts  of  the  Proceed- 
ings of  the  Association. 

These  publications  were  resorted  to  i^nth  the  same  view  which 
suggested  the  establishment  of  Monthly  Meetings,  viz. — ^the  giving 
of  periodical  and  frequent  information  to  members  of  the  Asso- 
ciation and  the  public,  of  what  was  doing,  not  only  in  affording 
to  subscribers  analyses  and  advice  in  their  indiridual  cases,  but 
in  furthering  the  art  of  husbandry-  generally.     They  afford  to  the 
Chemist  a  convenient  opportunity  of  shewing  the  important  ad- 
ditions which  are  made  to  the  science,  and  of  answering,  in  a 
formal  and  precise  manner,  any  questions  of  ffeneral  interest 
submitted  to    him.       Several  such  questions  ^tII  be  found   to 
have  been  answered  or  considered  in  those  parts  of  the  Prt)ceed- 
in^  already, published, 
^hree  of  these  publications  have  now  appeared,  and  the  Com- 
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oittee  appeal  with  confidence  to  them,  as  containing  irrefragable 
>roofs  of  the  activity  of  the  Association,  and  of  the  good  which 
t  is  doing.  They  shew  also  the  readiness  with  wmch  in^Ui- 
;ent  agriculturists,  both  proprietors  and  farmers,  are  carrying  on 
ixperiments,  in  order  to  improve  and  economize  existing  means, 
^d  to  discover  new  methods  of  improving  their  soils,  and  new 
bod  for  their  stock ;  and  they  testify  to  the  growing  conviction 
if  practical  men,  that  it  is  by  the  aid  of  chemical  analysis  that 
heir  art  is  hereafter  most  likely  to  be  promoted. 

These  quarterly  accounts  of  the  Proceedings  of  the  Association 
ixtend  in  each  case  to  from  twenty-four  to  thirty*two  octavo  pages, 
md  hitherto  have  been  drawn  up,  revised,  and  corrected  for  the 
)re8s,  by  your  Chemical  officer  alone.  This  duty,  which  neces- 
arily  occupies  much  time  and  thought,  though  not  originally  sti 
mlated  for  when  Professor  Johnston  was  engaged,  he  has  hitherto 
)erformed  entirely  himself.  It  is  proposed  to  appoint  a  small 
>ub-Gommittee  to  assist  him  in  the  performance  of  this  important 
luty. 

TDhe  Committee,  with  the  view,  among  other  things,  of  circu- 
Ei.ting  these  quarterly  accounts  of  the  Proceedings  of  the  Associa- 
ion  among  i£s  country  members,  in  the  spring  of  last  year 
appointed  a  number  of  local  secretaries  in  different  parts  of  the 
ountry.  One  thousand  copies  of  each  part  were  thrown  off  for 
[istribution  in  this  way ;  but  the  Committee  find  that  these 
opies  had  been  omitted  to  be  dispatched,  and  that,  in  point 
►f  fact,  not  more  than  one  hundred  copies  have  yet  got  into 
he  hands  of  members.  The  Committee  have  now  made  arrange- 
nents  by  which  in  future  these  parts  will,  as  soon  as  printed, 
te  sent  to  the  local  secretaries  for  distribution.  They  learn 
rom  their  present  Honorary  Secretary,  Mr  Home,  that  twenty 
opies  of  each  of  the  three  Parts  now  printed  have  been,  or  are 
.bout  to  be,  sent  to  all  the  local  secretaries,  for  distribution 
,mong  those  members  entitled  to  receive  them. 

II.  The  Committee  will  now  proceed  to  the  second  head  <rf 
heir  Report,  viz.,  the  present  state  of  the  Association. 

Under  this  head  they  will  draw  attention  to  the  following 
)oints : — 

(1.)  Number  of  Members. 

(2.)  Amount  of  Subscriptions  and  State  of  Funds. 

(3.)  Expenses  of  Laboratory. 

(4.)  Constitution  of  Committee  of  Management. 

(5.)  Duties  of  Local  Secretaries. 

(6.)  Resignation  of  Mr  Coventry  as  Honorary  Secretary,  and 
appointment  of  Mr  Home. 

These  points  will  be  noticed  successively. 
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(1.)  The  Number  of  Members  is  at  present  709. 

The  Committee  intend  to  take  steps  with  the  view  of  obtain- 
ing a  further  accession  to  the  number  of  Members,  by  issuing  a 
circular  inclosing  a  copy  of  the  Rules  and  names  of  Subscribers, 
and  of  this  Report  if  approved  of.  No  appeal  has  as  yet  been 
made  by  the  Committee  to  the  agricultural  body  generally  for 
support,  in  which  respect  they  have  been  perhaps  somewhat  to 
blame,  but  they  thought  it  better  to  delay  their  appeal  till  they 
could,  in  support  of  it,  refer  to  two  years'  Proceedings  of  the 
Association,  and  they  trust  that  they  are  now  to  make  this  appeal 
with  every  probability  of  success. 

(2.)  Amount  of  Subscriptions  and  State  of  the  Funds. 

From  a  very  distinct  and  accurate  Report  on  the  funds,  made 
by  Mr  Home,  it  would  appear  that,  for  the  two  years  preceding 
11th  November  1845,  the  subscriptions  amounted  altogether  to 
^1 762,  being,  on  an  average,  ^6^881  yearly. 

By  the  arrangement  with  Professor  Johnston,  when  he  was 
engaged  as  Chemist  of  the  Association,  he  is  entitled  to  5-6ths  of 
the  yearly  subscriptions,  leaving  the  remaining  l-6th  to  the  Com- 
mittee, which  at  the  outset  was  expected  to  be  more  than  suf- 
ficient to  pay  for  the  stationary,  printing,  and  other  ordinary 
expenses — and  so  it  has  proved  to  be ;  for,  after  paying  expenses 
incurred  by  the  Committee,  amounting  to  <£*279  :  18s.,  they  have 
on  hand  a  balance  of  £S4i, 

But  this  balance  would  have  been  four  times  greater  had  it 
not  been  for  a  debt  of  nearly  <£*150,  incurred  before  your 
Chemist  was  appointed,  and  which  arose  out  of  the  proceed- 
ings resorted  to  for  establishing  the  Association.  The  ordi- 
ary  annual  expenses  of  the  Committee  do  not  at  present  exceed 
«P80,  even  after  printing  1000  copies  of  each  part  of  the  Pro- 
ceedings of  the  Association,  which  they  have  latterly  resolved  on, 
whilst  the  average  income  of  the  Committee  has  been  about 
^157.  Even  though  the  annual  subscriptions  do  not  increase, 
(though  there  is  ever}'  reason  to  expect  that  they  will,)  the  Com- 
mittee hope  to  be  able,  out  of  their  share  of  the  funds,  to  pro- 
mote in  other  ways  the  objects  of  the  Association.  One  pur- 
pose to  which  they  wish  to  apply  a  portion  of  their  income  is 
he  appointment  of  a  paid  or  permanent  Secretary,  from  whom 
he  Committee  r«av  without  scruple,  exact  the  performance  of 
i*he  various  duti^o  ">rae  of  them  now  pretty  laborious,  which 
ittach  to  the  oflP'»^  ^or-'^'ip..^  there  are  those  analytical  investi- 
gations/^n  qr'^**^  ■'         ^v,.*wt    in^'^'">«'*  Mready  alluded  to,  which, 
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lengthened  period  for  their  completion,  could  not  be  expected  to 
be  instituted  at  the  cost  of  any  individual  member,  but  which 
might  very  fitly  be  undertaken  by  the  Committee.  For  example, 
some  of  the  most  common  articles  of  agricultural  produce  have 
not  yet  been  correctly  analysed.  The  Directors  of  the  Highland 
Society  state,  in  their  last  list  of  Premiums,  that  "  little  is  yet 
known  of  the  true  composition  of  oats^''  the  most  common  of 
all  our  grains ;  and,  accordingly,  they  offered  a  premium  of  .^50 
for  an  "  analytical  examination  of  that  grain*"  alone — a  fact  which 
shews  the  opinion  of  that  body  in  regard  to  the  labour  and 
expense  attendant  upon  such  investigations ;  and  they  under- 
stand that  the  gentleman  to  whom,  only  a  few  days  ago,  this 
Premium  was  adjudged  by  the  Directors  of  the  Highland  Society, 
was  engaged  for  more  than  a  year  in  this  chemical  investi- 
gation. 

It  is  also  satisfactory  to  the  Committee  to  add  that  this 
lengthened  investigation  was  made  in  the  Laboratory  of  the 
Associaiion  under  the  immediate  direction  and  superintendence 
of  their  Chemist,  and,  therefore,  may  be  considered  as  part  of 
the  analytical  work  poriormed  in  the  Laboratory  during  the 
past  year. 

But,  if  an  accurate  analysis  of  the  healthy  grain  is  so  tedious 
and  expensive,  how  much  more  so  must  be  that  of  the  diseased 
grain  ?  and  hence,  no  proper  chemical  examination  has  yet  been 
made  of  the  smut  which  so  often  affects  the  oat  crop,  or  of  the  simi- 
lar diseases  affecting  the  wheat  crops.  These  would  afford  proper 
subjects  of  inquiry  in  the  Laboratory  of  the  Association,  and 
which  the  Committee  would  very  willingly  cause  to  be  taken 
up  had  they  the  necessary  funds  to  pay  for  the  additional 
assistants  who,  for  these  new  trains  of  research,  would  require  to 
be  employed.  The  present  state  of  the  funds,  now  that  the  debt 
has  been  paid  off,  will  enable  the  Committee  to  do  this. 


(3.)  Expenses  of  the  Laboratory. 

The  expenses  of  the  Laboratory,  during  the  year  1844, 
amounted  to  ^505.  This  included  a  considerable  otitlay  for 
fittings,  not  likely  to  occur  on  any  succeeding  year.  But  the 
increasing  applications  for  analyses  by  members  has  rendered  it 
necessary  for  your  Chemist  to  engage,  of  course  at  his  own  ex- 
pense, an  additional  number  of  assistants. 

Mr  Johnston  originally  undertook  to  have  two  assistants  in 
the  Laboratory  during  his  own  absence  in  Durham.  He  has 
now  five  constantly  employed. 

JOURNAL. MARCH  1846.  2  B 
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This  has  necessarily  added  to  his  expenses,  which  even  for  the 
present  year  amount,  including  house-rent  and  taxes,  &c.,  to 
,£*498 :  6  :  6.  This  sum  consists  of  the  three  following  items  : — 
Salaries  to  chemical  assistants,  amounting  to  <£^295  : 1  :  6  ;  Ex- 
penses in  the  Laboratory,  amounting  to  dP191 :  4 :  11 ;  and 
Expenses  connected  with  attendance  on  the  Dumfries  breakfasts, 
amounting  to  o£*12.  Against  this  outlay  is  to  be  placed  the 
sum  received  in  fees  for  analyses,  which,  however,  from  the  low 
rates  of  charge  originally  fixed  by  the  Committee,  fall,  as  usual, 
greatly  short  of  the  expenses.  For  the  past  year,  they  fall  short 
of  the  expenses  by  «£^186:  4s.,  which,  of  course,  diminishes,  by 
that  amount,  Mr  Johnston's  share  of  the  subscriptions.  Tu 
this  way  his  whole  income  for  the  year  1845  has  been  as 
follows : — 

1845. 

Share  of  Subscriptions  and  Fees  for  Lectures, £62)     1     5 

Deficiency  as  above, 186    4    0 

Clear  income,  £434  17    5 

Looking  to  the  amount  of  laborious  and  responsible  work  per- 
formed by  your  Chemist  during  the  past  year,  in  analyses,  lectures, 
reports,  correspondence,  and  excursions,  and  to  the  inquiries 
carried  on  by  him  at  his  own  expense,  the  Committee  do  not 
think  dP434  will  be  considered  as  more  than  adequate  remunera- 
tion to  a  gentleman  of  Professor  Johnston's  eminence  as  an 
Agricultural  Chemist — while  it  is  certainly  less  than  was  ori- 
ginally looked  for.  But  when  it  is  farther  considered  that 
this  is  not  a  fixed  salary  —  that,  in  fact,  he  is  guaranteed 
in  no  sum  whatever,  and  depends  entirely  on  the  precarious 
and  fluctuating  subscriptions  of  members,  who  can  say  that 
Professor  Johnston  is  adequately  remunerated  for  the  duties 
performed  and  the  risks  incurred  by  him  as  Chemist  of 
;he  Association?  Among  these  risks,  exposure  to  actions 
rf  damages  for  advice  given  to  members  of  tho  Association 
;hould  not  be  lost  sight  of.  During  the  last  six  months,  an 
vction  was  raised  against  the  Professor  for  an  opinion  given  by 
Mm  at  one  of  the  Monthly  Meetings  as  to  the  value  and  usa 
)f  an  English  artificial  manure,  the  effect  of  which  was  alleged 
o  be  a  depreciation  of  the  price  of  the  compound,  and  for 
-iiich  damages  to  the  extent  of  <£^10,000  were  claimed.  Pro- 
cssor  Johnston  offered  to  make  for  the  patentees,  in  order  to 
erify  his  opinion,  a  minute  analysis  of  the  substance,  provided 
ney  would  agr'^'^  U       ')lis^  thf   ?ari^     Si"ce  that  oflfer,  he  has 
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(4.)  Constitution  of  ike  Committee. 

the  Kules  of  the  Association,  throe  members  go  out  every 
l>y  rotation,  unless  otherwise  arranged  among  themselves, 
)f  whom  is  selected  by  the  Highland  Society  from  among 
own  Directors,  and  the  other  two  of  whom  are  elected  by 
lembers  of  this  Association  at  a  General  Meeting, 
e  two  oldest  members  of  Committee  on  the  list  are  Mr 

Finnic  and  Mr  Alexander  of  Ballochmyle. 
e  Committee,  in  conformity  with  the  usual  practice  of  re^ 
lending  to  the  General  Meeting  the  persons  who  should  b6 
inted  to  supply  the  vacancies,  suggest  Mr  John  Girdwood, 
jr,  Corstorphine,  and  Dr  K.  Greville,  F.R.S.E.,  both  of 
I,  in  the  event  of  their  bein^  elected,  have  agreed  to  attend 
leetings  of  Committee  regularly. 

e  Highland  Society,  at  their  General  Meeting  yesterday, 
inted  Mr  J.  A.  Dalzell  of  Whitehouse  (in  place  of  Mr  Hog 
ewliston)  as  one  of  their  three  members  representing  that 
ty  in  this  Committee. 

regard  to  County  Members  of  Committee,  of  whom  there 
low  eight,  the  rules  are  defective,  in  not  defining  the 
d  for  which  they  are  to  remain  members.  Nor  are  the 
nittee  disposed  to  recommend  a  limitation  of  the  peiiod, 
ded  only  they  attend  the  Meetings  of  Committee ;  but  they 
i  suggest  that,  if,  prior  to  the  1st  of  November  in  any  year, 
ill  be  found  that  a  county  member  does  not  attend  one- 
h  of  the  number  of  Committee  Meetings  which  have  then 
I  place,  he  shall,  unless  the  Committee  see  occasion  to  decide 
'wise,  be  held  to  have  forfeited  his  right  to  remain  a  county 
ber.  The  mode  in  which  the  Committee  propose  that  countv 
t>ers  should  be  elected  they  will  explain  under  the  next  headf. 

(5.)  Duties  of  Local  Secretaries. 

tere  are  now  thirteen  Local  Secretaries  residing  at  the  fol^ 

ig  places : — 

r  Simpson,  at  Beauly,  near  Inverness. 

r  Wood,  Banker,  at  Colinsburgh,  Fifeshire. 

r  M'Nab,   Secretary  to  the  South  Argyle    Agriovltnral 

^ty. 

r  TumbuU,  at  Bonhill,  near  Dumbarton. 

r  M'  Murtrie,  Secretary  to  the  Ayrshire  Agrieultural  Society. 

r  Crauford,   Secretary    to    the  Laudenlale    Agricnltuial 

5ty. 

r  Brown,  Secretary  to  the  Morayshire  Fanners^  dub. 

r  Longmore,  banker,  Keith. 

r  Goodlet,  at  Grantsbraes,  near  Haddington. 

r  Patullo,  writer,  Dundee. 
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Mr  Robert  Elliot,  farmer,  Hardgrave,  by  Ecclesfechan. 
Messrs  Fullarton  &  Collier,  (jointly,)  near  Brechin. 
Mr  Martin,  Secretary  to  the  Renfrewshire  Agricultural  Society, 
Paisley. 

The  Committee  are  sorry  to  admit  that,  though  these  gentle- 
men were  appointed  in  the  course  of  last  winter  and  spring,  there 
has  been  little  or  no  communication  with  them,  and  they  take 
blame  to  themselves  for  not  having  intimated  to  them  the  duties 
they  would  be  expected  to  perform.  The  Committee  propose 
that  it  shall  be  part  of  the  duty  of  the  Local  Secretaries, 

1.  To  circulate  among  the  members  of  the  Association  in  their 
several  districts  copies  of  the  published  accounts  of  the  Proceed- 
ings of  the  Association  sent  to  them  by  the  General  Secretary. 

2.  In  the  case  of  counties  in  which  the  resident  subscribers 
are  entitled  to  elect  a  county  member,  to  consult  them — in  the 
event  of  a  vacancy — as  to  the  appointment  of  a  new  member,  and 
after  obtaining  their  opinions,  to  make  intimation  to  the  Greneral 
Secretary,  on  or  before  the  1  st  December ^of  any  year,  in  regard 
to  the  individual  subscriber  chosen. 

The  Committee  may  here  add  that  they  are  desirous  of  obtain- 
ing the  services  of  Local  Secretaries  in  other  counties,  in  which 
there  are  Members  whose  united  subscriptions  amount  to 
upwards  of  «i(?20,  and  which  are,  therefore,  entitled  to  elect  a 
Member  of  Committee,  and  they  will  be  very  much  obliged  by 
receiving  reconunendations  of  persons'  to  hold  these  appointments 
who  are  likely  to  take  an  interest  in  promoting  the  objects  of  the 
Association. 

(6.)  Resignation  of  Mr  Coventry^  and  appointment  of  Mr  Hortie^ 
as  Honorary  Secretary, 

This  gentleman's  resignation  was  given  in  to  the  Committee, 
and  accepted  of  by  them  in  the  course  of  last  autumn.  On  that 
occasion  the  following  resolution  was  unanimously  passed — "  A 
letter  having  been  read  from  Mr  Coventry,  resigning  the  offices  of^ 
Honorary  Secretary  and  Treasurer,  the  Committee,  in  accepting 
the  same,  resolved  to  record  in  their  minutes  the  high  sense  they 
entertained  of  the  very  valuable  services  he  has  rendered  to  the 
Association  from  its  first  establishment  up  to  the  present  time, 
and  to  offer  to  him  in  their  own  name  and  in  that  of  the  Asso- 
ciation their  cordial  thanks  for  these  services  ;  and  further,  the 
Committee  recommend  to  the  next  General  Meeting  of  the  Asso- 
ciation, to  adopt  a  resolution  to  the  same  effect. 

On  the  suggestion  of  Mr  Finnic,  Mr  Donald  Home  was  ap- 

Eointed  by  the  committee  as  Interim  Honorary  Secretary  ;  and 
aving  been  waited  upon  by  Mr  Finnie  and   Mr  Coventry,  in 
order  to  make  known  to  him  and  support  the  wishes  of  the 
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Committee,  he  intimated  to  them  bis  acceptance  of  the  appoint-^ 
ment. 

Mr  Home  has  since  continued  to  discharge  the  duties  of  the 
ofl&ce,  and  the  Committee  feel  much  indebted  to  him  for  having 
so  readily  complied  with  their  request,  and  attended  so  zealously 
and  effectively  to  the  business  of  the  Association. 

It  may  be  proper  here  to  mention,  that  the  Committee  have 
lately  put  on  a  better  footing  the  collection  of  the  annual  sub- 
scriptions. They  have  arranged  that  Mr  Young,  the  gentleman 
who  had  been  employed  by  Mr  Coventry  to  engross  the  minutes 
and  dispatch  the  notices  of  meetings,  for  which  he  received 
«£' 12  annually,  should  also  collect  the  subscriptions;  and  that 
the  whole  of  these  duties  shall  be  performed  at  a  per-cen- 
tage  on  the  sums  collected.  Professor  Johnston  having  readily 
agreed  that  this  salary  shall  affect  hfs  share  of  the  subscriptions, 
which  was  formerly  not  the  case,  the  Committee  expect  much 
advantage  from  this  arrangement. 

III. — Utility  and  Prospects  op  the  Association. 

Under  this  last  head  of  their  report,  the  Committee  will  draw 
attention  to  the  following  points  : — 

(1.)  Utility  of  the  Association. 

(2.)  Estimation  of  the  Association  at  home  and  abroad. 

(3.)  Increasing  business  of  the  Association. 

(4.)  Prospects  of  additional  Members. 

In  reference  to  the  first  of  these  points,  viz.,  the  utility  of  the 
Association,  the  committee  would  observe  that,  short  as  is  the 
period  during  which  the  Association  has  existed,  it  has  already 
done  much  to  promote  the  two  great  objects  for  which  it  was 
designed.  These  objects  are,  firsts  the  diffusion  of  a  knowledge 
of  the  principles  of  agricultural  chemistry ;  and,  secondly^  the 
application  of  these  principles  to  aid  the  farmer,  especially  by 
means  of  analyses  in  the  prosecution  of  his  art. 

The  first  of  these  objects  was  by  the  rules  directed  to  be 
promoted  by  means  of  verbal  expositions,  addresses,  and  corre- 
spondence. Such  means  accordingly  have  been  resorted  to  for 
making  known,  in  every  part  of  Scotland,  the  importance  of 
those  scientific  principles  on  which  a  rational  agriculture  must  be 
based,  and  of  taking  the  aid  of  chemical  analysis  in  the  cultivation 
of  the  soil.  Altogether,  the  Chemist  has,  during  the  last  two 
years,  delivered  about  70  lectures,  independently  of  the  breakfasts 
and  dinners  attended  for  a  similar  purpose.  These  lectures  have 
been  given  in  nearly  all  parts  of  Scotland,  in  some  even  of  the 
most  remote,  and  were  delivered  to  audiences  composed  chiefly  of 
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farmers.  The  public  ordinaries  which  generally  aeoompanied 
these  lectures  the  Committee  consider  most  useful  as  affording 
to  practical  men  an  opportunity  of  communicating  the  fruit  of 
their  own  experience,  and  to  your  Chemist  of  shewing  the  appli- 
cation of  science  to  the  daily  operations  of  the  farm.  By  these 
lectures,  and  other  means  adopted  by  the  Conunittee,  the  great 
mass  of  the  agriculturists  of  Scotland  have  been  made,  at  all 
events,  better  acquainted  with  the  principles  of  Agricultural 
Chemistry,  or  have  been  embued  with  a  stronger  conviction  of  its 
usefulness  and  a  taste  for  the  study.  One  proof  of  this  is  to 
be  seen  in  the  number  of  agricultural  periodicals  which  have 
sprung  up  in  Scotland  since  the  Association  was  established, 
and  a  still  more  decisive  proof  is  afforded  by  the  arrange* 
ments  made  by  schoolmasters  in  very  many  parts  of  the 
country  to  teach  the  principles  of  Agricultural  Chemistry.  If 
the  schoolmaster  undertakes  to  teach  this  branch,  it  is  because 
the  farmers  and  proprietors  of  his  neighbourhood  desire  it,  and 
consider  it  is  likely  to  be  useful  to  the  rising  generation  of  prac- 
tical men. 

The  second  leading  object  of  the  Association,  viz.,  the  applica- 
tion of  chemical  analysis  to  aid  the  farmer  in  the  prosecution  of 
his  art,  has  also  been  realized  by  a  very  great  number  of  the 
subscribers.  In  proof  of  this,  it  is  only  necessary  to  advert  to  the 
fact  that  nearly  1000  analyses  have  been  made  in  the  Labora- 
tory of  the  Association  during  the  two  years  which  have  elapsed 
since  the  business  of  the  Association  began,  and  that  the  trans- 
mission of  these  analyses  has  generally  been  accompanied  by  opin- 
ions or  advice  of  a  practical  nature,  which  the  analyses  were 
fitted  to  suggest.  From  such  a  body  of  analyses  and  opinions, 
scattered  over  the  country,  much  good  cannot  fail  to  have  been 
effected,  in  illustration  of  which  the  Committee  may  quote  the 
following  letter  from  a  Lothian  farmer — 

"  The  advantages  whi -h  I  myself  have  derived  from  the  ope- 

ations  of  your  Agricultural  Chemistry  Association,  during  the 

)ast  season,  have  been  very  considerable.     Leaving  out  of  view 

^^  security  with  which  I  can  now  make  my  purchases  of  the 

^f^'^niiry  fertilizers,  through  the  check  afforded  by  the  Associa- 

»oi.    »  may  mention  an  instance  in  which  I  was  saved  from  conr 

-  'ierable  loss  in  reference  to  a  new  substance  lately  advertised 

tiid  sold  as  a  manure ;  but  the  name  of  which  I,  for  c»bvious 

easons,    do  not  wish  to  state  publicly.      Having  resolved  to 

jurchase  a  considerable  quantity  of  it,  I  took  the  precaution 

'^  applying  to  Professor  Johnston  before  doing  so,  who  at  once 

nn.dr  T>e  aware  of  its  nature,  and  pointed  out  how  I  might  myself 

..  jpi-    Vio  TiQiT  ->  ^iib»f»n/»^  II    ->  -"'Ofy  f' 'flJnor  eyD^nf^^,     I  oannot 
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estimate  the  value  of  the  information,  in  this  one  instance,  at 
less  than  <^20. 

"  Again,  1  have  been  in  the  habit  of  using  a  refuse  substance 
which  I  found  afforded  a  cheap  and  excellent  manure  for  green 
crops ;  it  had  this  defect^  however,  of  destroying  or  greatly  injur- 
ing the  succeeding  white  crop,  by  raising  a  soft  straw  and  a  very 
poor  and  shrivelled  grain.  I  have  now  had  this  substance  ana- 
lysed, and  the  cause  of  its  defective  operation  pointed  out,  and 
such  advice  given  me  as,  I  have  no  doubt,  will  enable  me  easily 
and  effectually  to  remove  the  objections  to  its  use  in  a  succeed- 
ing year. 

"  In  addition  to  the  instances  I  have  particularized,  I  have 
derived  very  great  benefit  from  the  advice  of  the  Professor  rela- 
tive to  the  application  of  saline  substances  under  particular  cir- 
cumstances to  my  bean  crop.  The  resulting  crop  is  not  yet 
thrashed  out,  so  that  I  cannot  state  precisely  the  profit  of  the 
a-ppHcation :  judging  from  appearances,  it  cannot  be  less  than 
SOs.  per  acre.  I  therefore  consider  my  annual  half  guinea  as 
very  profitably  invested. 

"  The  advantages  which  have  resulted  from  the  institution  of 
the  Association  are  also  evident  in  the  greatly  accelerated 
inarch  of  improvement  throughout  the  country.  Agriculturists 
are  now  beginning  to  understand  better  the  nature  of  the 
materials  with  which  they  work  and  of  the  crops  they  rear 
from  them.  I  have  no  doubt  that  the  day  is  not  far  distant 
when  an  intelligent  agriculturist  will,  on  entering  to  a  farm, 
obtain  correct  analyses  of  his  soils  and  subsoils,  of  the  manures 
he  uses,  and  of  the  crops  which  he  rears.  In  this  way  he  will 
be  able  to  keep  such  a  Dr.  and  Cr,  account  between  his 
soils  and  manures  on  the  one  hand,  and  his  produce  on  the 
other,  as  will  enable  him  to  know  what  substances  to  apply,  so 
as,  with  the  assistance  of  the  mechanical  improvements  of  the 
soil,  to  produce  an  amount  of  animals  and  vegetables  from  a 
certain  breadth  of  land  which  even  the  most  sanguine  hardly 
dares  to  hope  for. 

"  I  cannot  close  this  letter  without  bearing  testimony  to  the 
pains-taking  way  in  which  Mr  Johnston  has  always  afforded  me 
his  advice,  when  applied  for  in  various  important  instances 
besides  those  I  have  related  above.'*' 

The  Committee  believe  that  a  large  amount  of  similar  testimony 
might  be  obtained  from  subscribers  who  have  benefited  by  the 
analyses  and  advice  obtained  from  the  Association. 

But  tlie  practical  benefits  resulting  from  the  analyses  made 
for  particular  individuals  have  not  been  confined  to  the 
parties  themselves  for  whom  hey  were  made.  Those  results 
which  appeared  to  be  of  general  utility  to  agriculture  have  been 
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mado  widely  known  to  members  and  the  public  at  large,  either 
through  the  Monthly  Meetings  in  the  Laboratory  or  through  the 
quarterly  publication  of  the  Proceedings  of  the  Association. 

The  utility  of  the  Association  is  farther  proved,  not  merely 
hy  the  amount  of  valuable  information  given,  but  by  the  imposi- 
tion which  it  has  checked.  On  the  one  hand,  it  has  given 
to  the  farmer  new  means,  or  improved  the  old  means,  of  produc- 
iqg  his  crops  or  feeding  his  stock  ;  and,  on  the  other  hand,  it  has 
protected  him  from  the  frauds  which  otherwise  might  have  been 
practised  upon  him.  In  what  other  way  can  it  be  explained  that, 
whilst  in  England  there  have  been  quantities  of  spurious  manures 
palmed  off  on  the  unsuspecting  farmer,  in  Scotland,  with  one 
exception,  there  have  been  no  such  cases.  The  generally  known 
fact  that  the  Scottish  farmers  and  landlords  established  for 
themselves  an  Association  chiefly  for  the  purpose  of  enabling 
them  to  obtain  a  minute  and  accurate  analysis  from  a  chemist 
highly  skilled  in  his  own  profession  was  sufficient  to  prevent  the 
practice  of  such  frauds  on  this  side  of  the  Tweed. 

In  connexion  with  the  manufacture  and  adulteration  of 
manures,  your  Committee  have  much  satisfaction  in  adverting  to 
another  point. 

It  seems  now  pretty  generally  recognised  that  the  time  will 
soon  arrive  when  agricultural  chemists  will  be  able  to  say  what 
things  are  essential  to  the  growth  of  this  or  that  crop,  and  what, 
therefore,  ought  to  be  added  to  a  soil  which  is  deficient  in  this  or 
that  ingredient,  in  order  to  make  it  grow  a  particular  crop  ?  In 
other  words,  the  analytical  chemist  will  be  able  to  prepare  a  set 
of  recipes,  according  to  which  the  farmer  will  compound  all  the 
artificial  manures  he  requires.  Such  a  set  of  recipes  your  chemist 
is  now  engaged  in  preparing,  and  some  of  them,  it  is  hoped,  will 
appear  in  an  early  number  of  the  Proceedings. 

iiut,  besides  the  recipes,  the  farmer  requires  skilful  and  con- 
scientious persons  to  compound  them — who  shall  mix  together 
the  pure  materials  in  the  right  proportions  and  in  the  right  way 
— who  shall,  in  short,  guarantee  the  composition  of  the  mixtures 
they  make  up.  The  Committee  are  happy  to  announce  that  a 
proposal  has  been  laid  before  them  for  the  establishment  of  an 
artificial  manure  company,  the  object  of  which  is  to  prepare  and 
sell  known  mixtures  only,  and  to  guarantee  the  compounding 
of  them.  Of  this  proposal  the  Committee  have  expressed  their 
approval — being  satisfied  that  the  farther  our  artificial  manures 
are  removed  from  the  risk  of  adulteration,  the  more  confidence 
will  the  public  place  in  them,  and  the  more  reliance  will  scientific 
men  be  justified  in  placing  on  experiments  made  with  them  in 
the  field. 

In  these  circumstances,  it  cannot  be  doubted  that  proprietors 
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and  farmers,  who  are  raeinbers  of  this  Association  and  who^vail 
themselves  of  the  analyses  and  advice  which  its  Laboratory  and 
Chemical  officer  afford,  and  even  agriculturists  in  Scotland  gene- 
rally, are  deriving  much  practical  good,  and  are  likely  to  derive 
more,  from  its  establishment,  and  that  the  science  of  agriculture 
is  also,  from  time  to  time,  receiving  important  additions. 

But  the  utility  of  this  Association  is  not  confined  to  agricul- 
ture, though  it  was  for  its  advancement  solely  that  it  waa 
originally  established.  Its  benefits  have  been  felt  by  other 
interests  also. 

The  Committee  here,  in  explanation,  refer  to  the  discovery 
by  your  Chemist  that  the  slag  of  the  iron-melting  funiaces,  the 
refuse  of  the  prussiate  of  potash  manufactures,  bleach-fields, 
sugar  refiners,  soap,  alkali,  and  other  chemical  works,  con- 
tain substances  of  a  highly  fertilizing  character,  and  which,  in 
consequence  of  advice  given  by  him,  are  now  used  for  the  purpose 
of  manuring  the  land,  with  equal  advantage  to  the  manufacturer 
and  to  the  cultivator  of  the  soil. 

One  of  the  latest  discoveries  of  this  kind  was  made  in  regard 
to  a  bleach-field  near  the  estate  of  Sir  John  Ogilvie,  a  member 
of  your  Committee,  and  the  refuse  of  which  bleach-field,  lying  in 
large  waste  heaps,  waste  be  had  fornearlya  nominal  price.  Sir  John, 
conjecturing  that  in  this  refuse  something  valuable  to  the  agiicul- 
turists  might  exist,  sent  a  portion  of  it  to  the  Laboratory  of  the 
Association  for  analysis,  It  was  found  to  contain  about  14  per 
cent,  of  alkaline  matter,  and  55  pec-  cent,  of  carbonate  of  lime, 
the  discovery  of  which,  of  course,  led  Professor  Johnston  to  re^ 
commend  the  use  of  this  refuse  as  likely  to  be  beneficial  in  pre- 
paring the  land  for  green  crops  or  as  a  top-dressing  for  grass 
and  clover. 

The  discovery  thus  made  proved  ultimately  even  more  bene- 
ficial to  the  owner  of  the  bleach-works  ;  for,  on  learning  that  so 
large  a  proportion  of  alkali  existed  in  his  refuse,  he  immediately 
took  steps  to  have  it  more  thoroughly  washed  before  throwing  it 
away,  and  the  result  was,  that,  instead  of  containing  fully  1 4  per 
cent,  of  alkali,  a  sample  of  refuse  of  this  bleach-field,  subsequently 
sent,  was  found  to  contain  only  8  per  cent,  and  the  additional 
care  now  bestowed  upon  it  has  probably  still  farther  dimi- 
nished this  quantity.  Notwithstanding  this,  however,  your 
Chemist  reports  that  the  refuse  in  question  will  bo  of  much 
use  to  the  farmers  in  the  neighbourhood,  and  in  the  third  part  of 
our  Proceedings  he  has  published  a  letter  shewing  its  gocd 
effects  00  the  turnip  crop,  as  shewn  by  experiments  made  in  other 
parts  of  the  empire. 

In  the  same  letter  the  writer  refers  also  to  another  manufac- 
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tory  .refuse,  viz.,  *'  muriate  of  lime,'**  which  he  had  used  most 
effectually  for  fixing  the  ammonia  of  stables  and  dung-hills,  and  for 
mixing  with  guano.  It  is  made  by  a  soda  manufacturer,  who, 
wishing  to  obviate  the  injurious  effects  of  the  muriatic  acid  escap- 
ing by  his  chimneys,  contrived  a  chamber,  containing  lime  in  a 
continual  state  of  moisture,  and  into  which  the  gas  is  conducted, 
instead  of  being,  as  formerly,  carried  up  the  chimney  and 
escaping.  This  refuse,  till  taken  by  the  farmer,  yielded  no  pro- 
fit, and  rather  entailed  expense  on  the  manufacturer. 

In  the  third  part  of  the  Proceedings  of  the  Association,  just 
published,  there  is  an  analysis  of  the  water  in  which  barley  has 
been  steeped  preparatory  to  its  being  made  to  sprout,  and  which, 
after  serving  its  purpose,  is  always  allowed  by  the  maltster  to 
run  to  waste.  Professor  Johnston  has  found  that  this  water 
"  contains  much  valuable  matter  likely  to  promote  the  growth 
of  plants.  The  organic  substances  in  it  are  capable  of 
supplying  organic  food;  the  inorganic  substances  (alkaline 
salts  and  phosphates)  are  in  a  state  in  which  they  can  readily 
make  their  way  into  the  roots  of  plants.  It  ought  not,  therefore, 
to  be  allowed  to  run  to  waste  wherever  it  can  conveniently  be 
applied  to  the  land.'*''  Mr  Houston  of  Johnstone  Castle  has  this 
season  applied  it  to  his  oat  crop,  and  with  marked  good  effects. 

After  these  proofs  of  the  valuable  nature  of  the  investigations 
in  the  Laboratory  of  the  Association,  who  will  not  most  cordially 
concur  in  a  remark  in  one  of  your  Chemist's  recent  reports, 
when  treating  of  the  agricultural  uses  which  can  be  made  of 
sulphuric  acid,  "that  the  extended  use  of  this  article,  creat- 
ing, as  it  must,  an  increased  demand  for  the  raw  materials 
from  which  it  is  manufactured,  exhibits  another  illustration  of 
that  intimate  connexion  which,  in  a  country  like  ours,  must 
always,  in  a  healthy  state  of  things,  exist  between  the  agricul- 
tural, the  manufacturing,  and  the  mining  interests,  and  of  the 
certainty  with  which  the  advancement  of  the  first  of  these  inte- 
rests must  lead  to  the  greater  extension  and  prosperity  of  every 
other  department  of  the  national  industry  V 

The  foregoing  details  under  this  head  will,  the  Committee 
doubt  not,  be  considered  as  affording  abundant  proofs  of  the 
utility  of  the  Association,  and  not  to  agriculturists  only,  but  also 
to  other  important  interests. 

(2.)  Estimation  of  the  Association  at  Home  and  Abroad, 

In  regard  to  the  opinions  of  our  own  agriculturists  of  the  use- 
fulness of  the  institution,  it  might  be  sufficient  to  refer  to  the 
number  of  its  members,  which  is  still  on  the  increase — to  the  , 
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fact  that  several  Agricultural  Societies  (including  the  Highland 
Society)  contribute  to  its  funds — and  to  the  good  wishes  for  its 
prosperity  expressed  at  public  meetings  of  an  agricultural 
character. 

The  Committee,  however,  would,  in  addition  to  this  general 
evidence,  refer  to  some  special  testimonies  to  the  usefulness  of 
the  Association  which  have  lately  been  sent  to  them. 

The  Committee  quote  with  much  pleasure  the  following  letter 
which  one  of  their  number  has  received  from  a  member  of  the 
Association  in  Glasgow,  well  known  for  his  intelligence  and 
business  habits : — 

"  Glasgow,  6th  January  )84e. 

"  My  Dear  SrR, — Assuming  that  it  will  be  agreeable  to  tJie 
Directors  of  the  Agricultural  Chemistry  Association  to  learn  the 
sentiments  of  members  as  to  the  usefulness  of  our  society,  I  take 
the  liberty  of  troubling  you  with  a  few  remarks,  as  I  cannot 
attend  the  General  Meeting  which  I  see  advertised  for  the  1 4th. 

"  The  first  practical  benefit  I  received  from  the  Association  was 
by  an  analysis  of  guano,  which  I  bought  /lere  by  sample  from 
Liverpool.  It  turned  out  that  the  stock  was  not  equal  to  the 
sample,  and  the  result  was  a  saving  to  me  of  a  considerable  sum, 
which  the  seller  readily  agreed  to  deduct,  upon  learning  from 
whom  I  had  got  the  analysis. 

"  Soon  afterwards  a  patent  article  was  recommended  to  me, 
which  was  to  improve  the  quality  of  sugar,  and  do  away  with  the 
use  of  lime  in  its  manufacture.  I  was  aware  that  this  article  was 
used  to  a  considerable  extent ;  but  having  doubts  as  to  its  value, 
I  got  it  analysed  at  your  Laboratory,  and  found  that  what  I  was 
paying  an  exorbitant  price  for  was  nothing  but  burned  gypsum. 
This  information,  of  course,  put  an  end  to  the  imposition.  I 
might  add  many  such  proofs  of  the  utility  of  the  Association, 
were  it  necessary ;  and,  although  not  a  British  farmer,  it  is  evi- 
dent tiiat  every  one  of  that  class,  who  thinks  proper  to  join  the 
society,  has  it  in  his  power  to  make  the  same  use  of  the  Associa- 
tion that  1  have  done. 

''  The  greatest  benefit  which  1  have  received,  however,  from  the 
advice  of  our  Chemist,  is  with  regard  to  the  cultivation  of  estates 
in  Deincrara.  1  inclosea  copy  of  a  letter  addressed  by  our  Chemical 
officer  to  me  some  months  ago,  which  I  do  believe  has  done  more 
to  open  the  eyes  of  people  in  the  West  Indies  than  anything  else; 
at  least,  so  far  as  regards  the  improvement  of  the  soil.  Lime  is  there 
being  apphed  extensively,  in  consequence  of  the  recommendation, 
and  in  the  way  suggested  in  this  letter,  and  with  extraordinary 
results.     I  believe  1  am  correct  in  stating  that  its  use  had  not 
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before  been  tried  or  even  thought  of.  Tile  draining  is  abo  being 
introduced,  as  suggested  in  that  letter,  and,  indeed,  every  kind  of 
improvement.  I  attribute  much  of  the  spirit  which  has  been 
nwakened  to  the  writings  of  your  Chemical  officer ;  and,  as  a 
proof  of  the  value  which  people  there  entertain  of  bis  peculiar 
science,  I  may  mention  that  the  services  of  Dr  Shier  of  Aberdeen 
have  just  been  secured  for  the  colony,  and  that  other  colonies  are 
following  the  example.  Surely  chemistry  applied  to  agriculture 
must  be  as  valuable  to  the  farmer  at  home  as  it  is  now  proving 
to  our  West  India  planters. 

"  I  cannot  conclude  this  hasty  note  without  expressing  the  gra- 
titude I  feel  to  Professor  Johnston,  not  only  for  the  real  benefit 
I  have  received  by  attending  to  his  advice,  but  by  the  kind  and 
agreeable  manner  in  whbh  he  has  commui^icated  it. — I  am,  my 
dear  Sir,  yours  faithfully,  Mungo  Gampbej^l,  jun,'** 

The  Con^mittee  may  add  that  Professor  Johnston's  letter 
referred  to  by  Mr  Campbell,  was  printed  by  the  latter  gentleman 
for  circulation  among  his  West  India  friends,  and  has  been  ex- 
tensively distributed. 

In  regard  to  the  opinion  entertained  of  the  Association  else- 
where than  in  Scotland,  the  Committee  would  refer  to  several 
circumstances  of  a  gratifying  nature  which  have  occurred. 

Within  these  few  months  steps  have  been  taken  to  establish  in 
the  north  of  Ireland  a  society  to  be  called  the  ''  Chemico  Agri- 
cultural Society  of  Ulster,"'  expressly  founded  on  the  Scotch  Agri- 
cultural Chemistry  Association  as  its  basis.  In  the  prospectus 
issued  by  the  promoters  of  this  new  society,  published  in  the 
newspapers,  it  is  stated  that,  "  from  a  thorough  conviction  of  the 
value  of  chemistry  in  its  application  to  agricultural  objects,  a 
number  of  individuals  in  the  northern  counties  of  Ireland  are  now 
disposed  to  associate,  for  the  purpose  of  promoting  the  cultiva- 
tion and  diffusion  of  this  most  useful  and  interesting  branch  of 
knowledge.  Were  any  example,''  it  is  added,  *'  requisite  to 
justify  a  project  of  such  undeniable  utility,  reference  might  be 
made  to  a  society  with  like  objects,  which  has  been  for  two  years 
in  active  operation  in  Scotland,  under  the  able  superintendence 
of  Professor  Johnston.  The  advantages  thence  resulting  would 
be  found  amply  sufficient  to  warrant  the  estabHshment  of  a  similar 
institution  in  this  country,  where  a  scientific  mode  of  farming  is 
comparatively  of  rare  adoption." 

The  intended  proceedings  of  this  Irish  society  appear  to  be 
precisely  similar  to  ours,  viz.,  the  analysis  of  soils  and  manures — 
the  making  of  experiments  suggested  by  the  Chemist,  the  result 
of  which  shall  be  recorded  and  published  in  periodical  tracts^  for 
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the  information  of  members — and  the  giving  of  lectures  by  the 
Chemist  at  the  meetings  of  local  agricultural  societies. 

The  Committee  cannot  but  feel  gratified  at  finding  that  the 

Srinciples  and  proceedings  of  this  Association  have  met  so  oop- 
ially  with  approval  on  the  part  of  the  intelligent  agriculturists  of 
the  north  of  Ireland.  They  are  happy  also  to  learn,  from  a  recent 
communication,  that  most  of  the  noblemen  and  large  proprietors 
in  Ulster  have  joined  the  Irish  Association,  and  they  trust  it 
will  meet  with  that  permanent  success  which  they  are  convinced 
its  objects  deserve. 

The  lloyal  Agricultural  Society  of  Jamaica,  intimated,  twelve 
months  ago,  an  earnest  desire  to  participate  in  the  privilege  of 
obtaining  analyses  from  the  Laboratory  of  the  Association.  To  this, 
however,  many  difficulties  presented  themselves.  The  result  of 
this  was,  that  they  have  resolved  to  obtain  two  chemists  for 
themselves,  and,  accordingly,  they  ara  sending  to  this  country  two 
young  men  to  be  instructed  in  the  Laboratory  of  the  Association, 
and,  to  shew  their  good  will  towards  our  Association,  the  Koyal 
Agricultural  Society  of  Jamaica  has  subscribed  d£*6  :  6s.  annually 
towards  our  funds. 

(3.)  Increasing  Business  of  the  Association. 

The  analytical  business  of  the  Association  during  the  past 
year  has  increased  very  largely.  The  number  of  analyses  made 
during  the  first  year,  1844,  amounted  to  about  330,  during  1845, 
they  have,  as  already  shewn,  amounted  to  672,  being  at  the  rate 
of  more  than  double  those  of  the  previous  year.  This  has  rendered 
necessary  a  corresponding  increase  of  the  number  of  assistants  in 
the  Laboratory,  and  should  the  analytical  work  go  on  increasing 
in  quantity,  the  number  of  assistants  must  bo  still  further  aug- 
mented. 

(4.)  Prospect  of  Additional  Members, 

The  Committee  have  every  reason  to  believe  that,  the  more 
the  objects  and  proceedings  of  the  A-ssociation  become  known, 
the  more  support  it  will  obtain.  There  are  two  great  classes  in 
the  country  from  whom  this  support  may  be  expected,  viz. — 
those  who  wish  to  obtain  for  themselves  the  advantages  it  con- 
fers, and  those  who  generously  desire  to  support  it  for  the  good 
of  others. 

To  this  last  class  belong  many  who  are  already  members  of  the 
Association,  and  who,  though  contributing  a  yearly  subscription, 
seldom  or  never  avail  themselves  of  the  privileges  it  offers  them. 

It  is  in  this  way  that  the  expenses  of  the  Laboratory  are  paid. 
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for  it  has  already  been  shewn  that  the  fees  of  analyses  would 
not  nearly  meet  the  expense  of  making  them. 

The  Committee  cannot  doubt  that,  when  the  landed  gentry  of 
the  country  become  fully  aware  of  the  advant^ages  resulting  from 
the  institution,  and  especially  to  the  practical  agriculturist  who 
tills  the  land  and  pays  the  rent,  that  they  will  come  forward  as 
handsomely  as  others  of  their  class  have  already  done,  whose 
names  are  enrolled  in  our  list  of  members.  During  the  last  six 
months  upwards  of  twenty  new  members  have  joined  the 
Association,  and  have  signified  their  desire  to  support  it,  and, 
among  others,  the  Dukes  of  Hamilton  and  Montrose,  the  former 
of  whom  has  given  a  subscription  of  dP5  :  5s.  beginning  with  the 
commencement  of  the  Association ;  and  when  the  Committee 
have  taken  the  steps  at  present  in  contemplation  for  making  a 
direct  appeal  to  agriculturists  throughout  the  country,  both  pro- 
prietors and  farmers,  they  cannot  doubt  the  accession  of  a  large 
additional  number  of  members.  D.  HORNE, 

Hon,  Sec. 


ON  THE  ELECTRO-CULTURE  OF  FARM-CROPS. 

By  William  Sturgeon,  Lecturer  at  the  Manchester  Institute  of  Natural  and 
Experimental  Science.  Formerly  Lecturer  on  Experimental  Philosophy  at  the 
Hon.  East  India  Company''s  Military  Academy,  Addiscombe.  Author  of  "  Lec- 
tures on  Electricity**  and  "Lectures  on  Galvanism."  Editor  of  the  ''Annals 
of  Electricity,  Magnetism,  and  Chemistry,**  &c. 

In  oflTering  to  the  public  this  essay  on  a  subject  of  inquiry  so 
highly  interesting  in  its  character,  and  at  the  same  time  so  per- 
fectly novel  in  practice  as  is  the  Electro-Culture  of  Farm-Crops,  I 
feel  myself  peculiarly,  and  not  very  enviably,  circumstanced,  by 
undertaking  the  advocacy  of  this  mode  of  culture  against  the 
generally  unfavourable  opinion  of  it  at  this  time  prevailing,  in 
consequence  of  the  numerous  reports,  extensively  circulated,  of  an 
almost,  if  not  a  total  failure  attending  the  numerous  experiments 
chat  have  been  attempted  during  the  present  year.  Moreover, 
the  unpropitious  views  consequent  thereon,  amofigst  those  who 
lave  partially  entered  on  the  experimental  part  of  the  inquiry, 
aave  to  be  assailed  and  corrected  by  a  scientific  train  of  reason- 
ng,  to  which  farmers,  and  other  interested  parties,  are  probably 
iiot  much  accustomed ;  and  there  are  also  to  be  encountered  those 
lostile  prejudices,  deep  rooted  in  the  minds  of  others,  who  coll- 
ider themselves  quaUfied  to  judge  from  their  theoretical  know- 
edge  alone. 

The  essay,  however,  is  undertaken  for  the  sole  purpose  of 
^fJtnnlpfing-  ^arr^*»ra  ^jnc'  -^fii^r  ^--jlf'  '^.f^rfl  'kf  fVi©  goil  to  pursue 
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their  inquiries  in  this  important  branch  of  research,  the  results  of 
which,  in  various  cases,  appear  to  be  so  highly  promising  to  their 
own  interests,  and  to  direct  them  how  to  conduct  their  future 
experiments  under  the  most  propitious  circumstances  that  elec- 
trical science  can  suggest  for  increasing  the  productions  of  the 
land ;  and,  under  tlie  impression  that,  although  this  is  the  first 
scientific  essay  on  the  theory  and  practice  of  Electro-Culture  of 
Farm-Crops  that  has  hitherto  appeared,  (and  probably  a  mere 
precursor  to  others  of  a  much  higher  value,)  it  will  ultimately  be 
found  a  step  of  some  importance  towards  improving  the  condi* 
tion  of  every  race  of  the  human  family.  Under  these  circum- 
stances, a  hope  is  entertained  that  the  philosophical  critic  will 
weigh  the  author's  motives  in  the  same  balance  with  his  own 
remarks  on  the  essay,  and  that  the  less  initiated  in  science  will 
be  induced  to  suspend  judgment  until  more  facts  have  been  col- 
lected than  those  derivable  from  the  scanty  experimental  efforts 
of  one  solitary  season. 

1.  On  the  Disadvantages  experienced  in  the  Cultivating  of  Farm 
Crops  from  a  Want  of  Scientific  System. 

Considering  the  limits  of  scientific  information,  even  in  the 
highest  grades  of  society,  and  the  little  attention  that  is  devoted 
to  scientiHc  pursuits  amongst  those  who  are  habitually  associated 
with  its  cultivators,  and  daily  deriving  the  most  important  advan- 
tages by  various  applications  of  the  principles  which  those  scien- 
tific labourers  develope,  it  is  not  to  be  expected  that  persons 
who,  from  their  rural  location,  are  less  favourably  circumstanced 
for  the  acquisition  of  scientific  knowledge,  should  display  much 
skill  in  its  appUcation,  or  even  become  early  acquainted  with  its 
advances. 

The  rules  for  cultivating  the  soil  having,  from  the  remotest 
ages  of  civilized  life  to  nearly  our  own  times,  been  transmitted 
from  generation  to  generation  by  oral  initiation  only,  the  sources 
of  information  respecting  past  events  in  the  growth  of  crops  were 
merely  those  imperfect  traditional  legends  which  the  memory  of 
the  senior  husbandmen  could  supply.  The  farmer,  thus  deprived 
of  a  regular  historical  record  of  preceding  results,  or  of  the  gene- 
ral experience  of  former  ages,  had  no  means  of  profiting  by  the 
labours  of  other  cultivators  of  the  soil  beyond  those  of  his  own 
contemporaries,  or,  perhaps,  of  his  immediate  predecessors  in 
the  series  of  human  generations  within  the  narrow  limits  of 
his  own  locality.  It  is,  therefore,  a  matter  of  no  great  asto- 
nishment that  so  little  progress  had  been  made  in  the  manage- 
ment of  farm  lands  previously  to  the  recent  introduction  of 
foreign   manures,    and   the    subsequent    employment  of  their 
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analogues,  formerly  wasted  from  a  want  of  knowledge  of  their 
real  value. 

It  was,  however,  about  the  commencement  of  the  present 
century  that  a  new  era  began  to  dawn  in  the  cultivation  of 
farm  crops  and  in  the  progress  of  farm  husbandry.  Chemis- 
try stept  in  and  lent  her  aid  in  the  choice  of  manures  and  in 
the  general  treatment  of  the  land,  and  farmers  have  become 
alive  to  improvements  from  these  means.  They  have  also 
wisely  associated  themselves  into  bodies,  with  appointed  assem- 
blings, for  the  mutual  exchange  of  ideas,  and  for  stimulating 
each  other,  by  conferring  appropriate  honours  on  those  who, 
by  superior  management,  produce  the  best  specimens  of  farm 
culture,  cattle,  and  crops.  These  agricultural  meetings  also 
afiTord  ample  opportunities  for  farmers  making  known  the  pro- 
gress of  their  respective  labours  in  the  improvements  in  the 
land,  for  the  guidance  of  each  other,  and  for  the  benefit  of  the 
whole  of  their  profession. 

But  notwithstanding  this  manifest  alacrity  amongst  farmers 
of  the  present  day  in  availing  themselves  of  every  improvement 
of  their  lands  that  scientific  men  have  suggested,  there  is  still 
wanting  amongst  them  a  scientific  ground-work  upon  which 
they  could  operate  with  advantage  on  different  soils,  and  cal- 
culate with  certainty  on  the  returns  for  their  labours,  under 
the  usual  circumstances  of  weather  taken  for  a  series  of  suc- 
cessive years.  But  this  ground- work,  as  we  have  called  it, 
can  be  formed  of  no  other  materials  than  those  elementary 
principles  which  constitute  science  itself :  of  these  it  must  essen- 
tially consist,  which,  being  well  understood,  would  enable 
farmers  to  proceed  with  their  experimental  inquiries  on  diffe- 
rent kinds  of  land,  in  the  most  favourable  direction  and  in  the 
most  judicious  manner.  Experiments  thus  conducted,  toge- 
ther with  the  accurate  observations  necessarily  attending 
them,  and  a  careful  record  of  the  results  in  each  case,  would 
rapidly  contribute  materials  for  a  grand  superstructure  of  sys- 
tematic farming,  based  on  the  imperishable  principles  of 
nature,  and  reared  by  the  sagacity,  diligence,  and  well-directed 
labours  of  the  husbandman. 

Farmers,  however,  as  has  already  been  intimated,  have 
hitherto  had  no  means  of  acquiring  scientific  knowledge ;  nor 
can  they  be  supposed  to  take  advantage  of  its  proper  applica- 
tions, even  from  the  investigations  of  scientific  men,  until  the 
atter  have  become  emancipated  from  the  drudgery  of  earning 
iheir  daily  support   in   ihe   ordinary  employment   of  society,* 

'  The     professors    at    universities,     colleges,    and     other    public    institutioos, 
*erive  the  greatest  portion  of  their  supporr  >om  theif  cUsses,  the  attendauce  on 
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trbioh  prevents  them  from  proceeding  uninterruptedly  in  their 
investigations,  impedes  their  progress  at  almost  every  step, 
and  hmders  them  from  the  safe  arrival  at  those  immutable 
laws  of  nature  upon  which  the  whole  fabric  of  agricultural 
ecience  mainly  depends. 

The  conflicting  opinions  of  scientific  men.  of  the  present  day 
respecting  vegetable  physiology — the  constituent  elements  of 
various  kinds  of  grain  and  other  crops — the  appropriation  of 
manures,  their  uses,  or  their  totally  useless  influence  in  certain 
soils — the  rotation  of  crops  of  the  same  kind,  or  of  different 
kinds,  &c.,  are  ample  illustrations  of  the  present  lamentable 
state  of  information  on  the  vital  elements  of  scientific 
farming.* 

2-  Brief  Outline  of  the  Experimental  Operations  of  Philosopken- 
by  the  employment  of  t/ie  Electric  Influence^  artificially  brought 
into  play^  in  the  culture  of  Plants^  i^c.^  and  of  their  Opinions 
respecting  the  Influence  of  Atmosp/ieric  Electricity  on  Vegetation, 

The  generally  acknowledged  influence  of  manures  in  promoting 
the  growth  of  plants  does  not  alone  answer  all  the  conditions  of 
vegetable  economy.  Davy  has  said  that  "  no  manure  can  be 
taken  up  by  the  roots  of  plants  unless  water  is  present,''  a  fact 
now  pretty  generally  admitted  by  vegetable  physiologists  ;  and  it 
is  well  known  that  vegetables,  during  the  day  time  in  particular,, 
have  the  faculty  of  decomposing  the  carbonic  acid  gas  of  the 
atmosphere,  the  carbon  of  which  they  absorb,  and  elaborate  in 
the  formation  of  their  organized  matter.  Hence  the  functional 
organs  of  plants,  both  above  and  beneath  the  surface  of  the  land, 
are,  during  the  progress  of  healthy  vegetation,  kept  in  operation 
on  other  compounds  than  those  which  absolutely  constitute  the 
manures. 

But  these  well-established  facts,  notwithstanding  the  impor- 
tant information  which  they  convey,  and  even  involve  the  grandest 
question  in  vegetable  economy,  give  no  clue  whatever  towards  its 
solution.  By  what  powers,  or  by  what  physical  forces,  do  the 
organs  of  plants  display,  and  keep  in  operation,  their  respective 
functions  of  vegetable  life,  is  a  problem  of  vast  importance  in  the 
basiement  ef  agricultural  science,  and  in  every  other  branch  of 
vegetable  culture.  This  grand  problem,  the  solution  of  which 
has  not  yet  been  accomplished,  nor,  indeed,  scarcely  attempted, 
presents  the  most  formidable,  and,  at  the  same  time,  the  most 
noble  bulwark  yet  to  be  assailed  in  our  inquiries  respecting  the 
functions  of  vitality  in  the  vegetable  kingdom. 

*  See  the  Re|)ort  of^lhe  last  Meetiag  of  the  Britbh  Aseociatton  at  C  .- 
bridge,  (Athenaeum  fur  June  and  luy  ltt45.)  Also  the  preuiiuma  offered  tiini 
year  by  the  Highland  aud  Agricu" tu  al  Society  of  Scotland. 

JOURNAL. MARCH   1«40.  5* 
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The  most  active  physical  agent  known  to  philosophers  is  the 
electric;  and  the  universality  of  its  powers  in  the  earth  and 
atmosphere  has  led  to  the  belief  that  these  powers  are  exten- 
sively engaged  in  the  promotion  of  vegetable  life.  Sir  Hiunphry 
Davy,  the  most  accomplished  and  successful  electro-chemist  the 
world  ever  saw,  supposed  it  ''  probable  that  the  various  electrical 
phenomena  occurring  in  our  system  must  influence  both  the  ger- 
mination of  seeds  and  the  growth  of  plants,"  and  says  that  he 
"  found  corn  sprouted  mucli  more  rapidly  in  w^ter  positively 
electrified  than  in  water  negatitely  electrified."* 

Previous  to  Sir  Humphry''s  day,  many  eminent  electricians 
had  entertained  similar  ideas  respecting  the  influence  of  elec- 
tricity in  the  growth  of  plants,  and  had  carried  on  with  success 
a  great  number  of  experimental  inquiries  in  this  ,  interesting 
branch  of  research.  Mr  Maimbray,  at  Edinburgh,  appears  to 
have  been  the  first  philosopher  who  experimented  on  growing 
plants.  This  gentleman  electrified  two  myrtle  trees  during  the 
whole  month  of  October  1746,  when  they  put  forth  small  branches 
and  blossoms  sooner  than  other  shrubs  of  the  same  kind  which 
had  not  been  electrified. "f 

The  Abbe  NoUet  "  took  two  garden  pots  filled  with  the  same 
earth  and  sowed  with  the  same  seeds.  He  kept  them  constantly 
in  the  same  place,  and  took  the  same  care  of  them,  except  that 
one  of  the  two  was  electrified  fifteen  days  together,  for  two  or 
three,  and  sometimes  four,  hours  a-day.  The  consequence  was, 
that  the  electrified  pot  always  shewed  the  sprouts  of  its  seeds  two 
or  three  days  sooner  than  the  other.  It  threw  out  a  greater 
number  of  shoots,  and  those  longer,  in  a  given  time,  which  made 
him  believe  that  the  electric  virtue  helped  to  open  and  display 
the  germs,  and  thereby  to  facilitate  the  growth  of  plants." J 
Similar  "  experiments  were  carried  on  about  the  same  time  by 
M.  Jallabert,  M.  Boze,  and  the  Abbe  Menon,  Principal  of  the 
College  at  Angers,  who  all  drew  the  same  conclusions  from 
them."§ 

It  would  be  useless  to  swell  this  essay  by  a  multiplicity  of 
extracts  from  the  various  authors  who  have  entered  this  field  of 
research,  since  those  already  given  are  sufficient  to  convey  an 
idea  of  nearly  all  the  results  that  have  been  obtained  by  the 
employment  of  the  electrical  machine ;  for  although  a  great 
number  of  trials  have  been  made  on  different  kinds  of  plants, 
and  by  philosophers  well  qualified  for  the  task,  and  even  artifi- 
cial gardens  have  been  electrified  during  the  earliest  periods  of 
the  inquiry,  the  results  have  almost  uniformly  been  favourable  to 
vegetation.     Within  the  last  few  years  several  experiments  of 

•  Lectures  on  Agricultural  Chemistry.      +  Priestley's  History  of  Electricity. 
X  Ibid.      §  J  bid. 
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this  kind  have  been  carried  on  by  Mr  Pine  of  Maidstone  and 
Mr  Weekes  of  Sandwich,  both  of  whom  obtained  satisfactory 
results.  But  in  this,  as  in  all  cases  of  novel  inquiry,  some 
electricians  there  have  been  who  met  with  disappointment  in 
their  researches,  and  others  have  operated  with  such  powerful 
electric  discharges  that  they  killed  the  delicate  plants  on  which 
they  experimented. 

Since  the  appearance  of  the  voltaic  pile,  in  the  year  1800, 
many  trials  of  its  powers  have  been  made  on  the  germination  of 
seeds  and  the  growth  of  plants.  The  results  of  these  experi- 
ments, like  those  made  by  the  electric  machine,  have  been  various, 
as  might  be  expected  from  the  different  modes  by  which  the 
experiments  were  conducted.  Several  experiments  of  this  class 
have  been  made  at  different  times  by.  Mr  Weekes,  but  none  of 
them  of  a  more  interesting  character  than  one  which  that  gentle- 
man carried  on  for  several  months  during  the  past  year. 

The  battery  employed  in  this  experiment  consisted  of  a  single 
pair  of  metallic  cylinders,  zinc  and  iron;  the  former  placed 
within  the  latter,  and  both  in  a  glazed  earthen-ware  jar.  The 
vacancy  between  the  two  metals,  and  between  the  outer  one  and 
the  jar,  was  filled  with  finely-sifted  earth,  which  was  kept  wet 
by  a  solution  of  common  salt. 

The  subject  of  experiment  was  a  single  shoot  of  a  dwarf 
apple  tree  of  two  branches,  both  of  which  were  grafted  with 
Deventon  pippins,  the  grafts  having  been  twice  headed  down. 
During  the  previous  season  it  produced  twelve  tolerably  strong  and 
equal  shoots,  one  of  which,  by  no  means  the  finest,  was  selected 
for  the  experiment.  The  apparatus  was  applied  April  28th  in 
the  following  manner : — A  copper  wire  proceeding  from  the  zinc 
cylinder  "  was  plunged  about  half  an  inch  into  a  spur  projecting 
from  the  lower  part  of  the  shoot,  a  small  portion  having  been 
cut  off  transversely  to  facilitate  the  operation."  Another  wire 
from  the  iron  cylinder  entered  the  pith  at  the  top  of  the  shoot, 
a  small  portion  being  cut  off  for  that  purpose. 

It  somewhat  unfortunately  happened  that  no  blossoms  made  their  appearance, 
and  nothing  remarkable  was  evident  until  a  short  time  after  the  developement  of  the 
foliage,  which  took  place  pretty  uniformly  over  all  the  shoots.  Soon,  however,  the 
leaves  proceeding  from  the  electrified  shoot  presented  the  most  characteristic  and 
decided  superiority  over  the  rest  of  the  tree,  being  not  only  much  larger,  but  of  a 
deep  green  colour,  and  fine  glossy  appearance.  About  this  time  the  disease  called 
canker  made  its  appearance  on  cUl  the  shoots^  and  it  was  deemed  necessary  by  the 
proprietor  that  they  should  be  again  headed  down,  with  the  exception  of  the  one 
thrt)ugh  which  the  electric  current  is  stUl  (August)  passing.  Notwithstanding  this 
prudential  measure,  the  ravages  of  th^disease  have  continued  upon  every  shoot, 
save  the  one  under  electrical  influence,  and  the  bark  upon  Utat  shoot  has  recently 
returned  to  a  sleek  and  healthy  condition  ;  and  while  the  foliage  of  the  tree  gene- 
rally has  become  shrivelled,  brown,  and  rusty,  that  growing  on  the  electrified  Mioot, 
to  speak  correctly,  maintains  a  most  vigorous  appearance.* 

*  Electrical  Magazine,  Sept.  1845. 
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Whilst  writing  this  part  of  the  essay,  I  wrote  to  my  friend 
Mr  VVeekes,  to  inquire  if  his  interesting  experiment  was  still 
going  on,  and  with  what  results.  The  answer  I  received  is 
most  satisfactory,  and  being  aceompanied  with  an  eleeant 
drawing  of  the  apple  tree,  as  it  appeared  in  December,  wiU  be 
interesting  to  our  readers.     It  was  this. 

The  apple  tree  which  was  lately  the  snbjeet  of  my  experinMit  is  sitiMited  aft 
•otne  distance  from  my  residence,  and  I  am  just  returned  from  pzooaring  the 
aeeompanying  drawing  of  the  present  state  of  the  tree ;  and  you  may  refy  upon  the 
exactitude  of  the  representation^  so  &r  as  the  pencil  ean  be  made  available  to  saeli 
purpose. 

Subsequent  to  the  date  of  my  paper,  doted  Aagnst  2,  already  m  yonr  hands,  tlto 
shoot  A,  B,  Fig.  1,  continued  to  thrive  vigorously  under  ike  infloenee  of  the  eleotne 
current,  which  was  constantly  maintained  until  the  foliage  had  entirely  fitlienolT, 
and  the  frosts  of  December  begun  to  interrupt  the  action  .of  the  battery,  when  the 
apparatus  was  removed. 

At  the  commencement  of  the  experiment,  the  tree,  consisted  of  twelve  attnnal 
ehoots,  of  very  equal  appearance  as  regardeid  their  strength  and  height  from  th« 
trunk.  You  will  perceive  from  my  sketch,  Fig.  1,  the  superiority  of  the  branch 
lately  under  electrical  action,  and  that  it  now  presents .  eight  IsAffoilk,  all  stronser 
and  larger  than  any  on  the  other  parte  of  the  tree ;  the  ^leten  skooff  cfiddek  tofiSker 
pr€$eut  only  setem  laterah^  some  of  which  are  dqad,  and  otbers  kiokiag  very  sickly, 
from  the  ravages  of  the  canker,  a  disease  from  which  the  electrified  shoot  has  so  far 
jecovered,  that,  with  two  or  three  slight  exceptions,  its  bark  throughout  is  tieekand 
healthy.     This  last  fact  is  one  which  may  probably  be  turned  t6  fttt^ie  advantage.** 

Hearing  that  Mr  Edward  Solly,  Professor  ta  the  Horticul- 
tural Society,  London,  had  earried  on  a  number  of  interesting 
electro-cultural  experiments  during  the  present  year,  I  wrote  to 
him  to  inquire  of  his  success ;  but  as  that  gentleman  had  been 
seriously  indisposed  for  some  consider^le  time«  he  had  been 
^unable  to  make  out  his  report  for  the  society,  intimating,  how- 
ever, in  the  answer  which  he  favoured  me  with,  that  his  results 
generally  had  been  of  a  **  negative  character.'^ 

With  regard  to  atmospheric  electricity,  (says  Father  Beooailm  who  was  »  dili* 
gent  observant  philosopher,  and  one  of  tlie  most  eminent  electricians  of  his  day.)  it 
appears  manifest  that  nature  makes  an  extensive  use  of  it  for  promoting  vegetation* 

\tt^  In  the  spring,  when  plants  begin  to  grow,, temporary  electrie  donds  begin  ta 
.appear,  and  pour  down  frequent  electric  raina  The  electrieity  of  the  ckrada  and  of 
rain  increases  afterwards  in  summer,  and  continues  to  dio  so  till  that  part  of  the 
autumn  in  which  the  last  fruits  are  gathered ;  so  that  it  appears  that  the  eleetri- 
.  4!ity  which. obtains  in  clouds  and  rain,  when  cariiedto  a  certain  degree,  servei  to  pro- 
mote,  with  regard  to  vegetation,  the  effects  of  common  heat. 

2d^  It  even  seems  that  electricity  successively  supplies  common  heat  itself  with 
that  moisture  by  the  help  of  which  it  actuates  and  animates  vegetation,  which,  if 
iieat  acted  alone,  would  inevitably  be  stopped.  In  &Bt,  it  ia  the  elaetrie  fire  thaH 
gathers  the  vapours  together,  forms  donds  with  them,  and  afterwardadiaMlvea  them 
into  rain.  It  is  the  same  fire,  therefore,  that  supplies  the  earth  with  Uie  natritive 
^noisture  which  is  necessary  to  plants,  and  this  moisture,  by  melting  the  terrestrial 
saline  particles  it  meets  with,  by  diffusing  them,  along  with  itoelf,  mto  the  inmost 
pores  of  plants,  causes  them  to  grow  and  vegetate  with  such  admnmble  and  inieom- 
■  prehensible  regularity. 

3(^  The  common  saying  of  countrymen,  that  no  Und  of  waiertMjinei  ike  §<mmiry 
to  tmiiing  a  look  at  rain  may  be  exidaoned  on  the  same  principle.  The  rainy  clouds, 
by  extending  their  own  electric  atmospheres  to  plants,  diipoae  the  pc^es  of  the  lat- 
ter to  receive  with  greater  facility  the  liquid  which  is  sooii  to  follow ;  and  the  snr- 
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rouuding  drops  penetrate  into  them  tlie  better,  as  every  one  of  them  carries  along 
with  it  a  portion  of  the  penetrating  dilating  element. 

I  know  that  the  regular  distribution  of  water  which  is  made  by  rain  also  contri- 
butes to  render  it  particularly  useful.  It  even  seems  to  me  that  to  each  season 
belong  kinds  of  rain  more  or  less  lasting — more  or  less  sudden — and  falling  in  larger 
or  lesser  drops,  according  to  the  different  kinds  of  vegetation  which,  in  every  seacon, 
are  to  be  promoted.  Now,  do  not  all  these  differences  chiefly  proceed  from  the 
different  degrees  of  the  electricity  which  such  rains  distribute  or  rather  accompany  ? 
I  have  the  knowledge  of  many  facts  wliich  are  favourable  to  these  views. 

Besides,  the  mild  electricity  by  excess,  (positive  electric  action  of  low' tension,) 
which,  as  I  have  observed  for  these  many  years  past,  constantly  prevails  when  the 
weather  is  serene,  certainly  contributes  to  promote  vegetation,  in  the  same  manner 
as  experiments  have  shewn  us  that  this  is  likewise  the  effect  of  artificial  electricity 
vniJumt  sparks.*  And  is  it  not  likely  that  the  former  kind  of  electricity  promotes 
vegetation  still  better  than  the  latter  can  do,  since  nature  increases  it  and  lessens  it 
in  such  circumstances  and  at  such  times  as  particularly  require  iUf 

The  experience  and  opinions  thus  enumerated  in  the  glowing 
language  of  the  illustrious  Italian  electrician,  afford  an  excellent 
type  of  the  results  of  inquiries,  and  of  the  notions  generally 
entertained  by  philosophers,  about  the  middle  of  the  last  cen- 
tuiT,  respecting  the  influence  of  atmospheric  electricity  on  vege- 
tation. The  inference,  indeed,  can  scarcely  be  avoided  by  those 
who  attend  to  the  corresponding  electro-fluctions  of  the  air,  wth 
every  minute  change  of  weather  that  influences  vegetable  life. 

3.  On  the  Elementary  Principles  of  EUctricitt/  necessary  to  be 
understood  by  the  Electro-culturist. 

Although  the  elementary  principles  of  electricity  are  more 
numerous  and  of  greater  diversity  than  those  constituting  any 
other  branch  of  science,  it  will  not  be  necessary  in  this  essay  to 
touch  on  any  other  than  tliose  essentially  concerned  in  the  pro- 
motion of  vegetable  life,  which  are  but  few  in  number  and  easily 
understood.  Moreover,  it  being  pretty  generally  understood 
that  electrical  phenomena  emanate  from  the  action  of  a  peculiar 
kind  of  matter,  called  electric  fluids  an  elaborate  discussion  on  its 
peculiar  characteristics  would  not  only  be  foreign  to  the  purpose 
of  this  essay,  but  tedious  to  many  of  its  readers.  It  may  not  be 
out  of  place,  however,  to  remind  those  not  accustomed  to  the 
study  of  electricity,  that  this  active  element  of  nature  is  so  uni- 
versally diffused  throughout  every  part  of  terrestrial  creation, 
that  it  becomes  an  occupant  of  every  part  of  the  earth'^s  surface, 
and  of  the  shell  of  air  that  surrounds  it. 

This  general  definition  necessarily  leads  to  the  inference  that 
all  the  various  objects  which  clothe  the  surface  of  the  earth,  such 
as  trees,  shrubs,  plants,  flowers,  and  crops  of  every  kind,  partake 

•  Our  author  here  means  the  application  of  electricity  to  growing  plants  hy 
throwing  the  electric  brush  on  them,  from  a  sharp  pointed  wire  or  piece  of  wood. 

t  Father  Giambatista  Beccaria,  Professor  of  Natural  Philosophy  in  the  Univer- 
sity of  Turin,  on  Atmospheric  Electricity. 
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of  this  electric  distribution,  and  that  each  individual  object  is 
possessed  of  more  or  less  of  this  extraordinaiy  element,  or,  in 
electrical  language,  that  each  is  possessed  of  its  natural  share. 
It  must  not  be  understood,  however,  that  this  natural  distribu- 
tion confers  upon  different  objects  an  eqiial  share,  either  in 
proportion  to  their  magnitude,  weight,  or  shape;  but,  on  the 
contrary,  that  each  object  contains  a  share  peculiar  to  itself, 
according  to  its  degree  of  susceptibility  of  receiving  the  fluid,  or, 
as  some  writers  say,  "  according  to  its  capacity.'*^  But,  whatever 
may  be  the  quantity  due  to  any  individual  object,  under  ordinary 
circumstances,  it  becomes  exquisitely  susceptible  of  disturbance 
when  the  circumstances  vary,  and  whether  these  be  of  natural 
or  of  artificial  occurrence.  A  disturbance  of  the  electric  fluid  in 
any  body  may  be  accomplished  either  by  abstractions,  additions, 
or  by  merely  forcing  a  part  of  it  to  some  particular  side  of  the 
body  operated  on.  In  the  first  condition,  the  body  would  be 
electro-negative^  in  the  second,  electro-positive^  and  in  the  third, 
electro-polar.  These,  together  with  the  natural  electric  condition, 
would  appear  to  number  four  distinct  electric  states  or  condi- 
tions that  any  body  or  object  may  assume,  according  to  the  cir- 
cumstances under  which  it  is  plaeed ;  but  as  the  terms  positive 
and  negative  are  expressions  which,  in  a  strictljr  philosophical 
sense,  imply  nothing  more  than  the  relative  electric  conditions  of 
bodies,  any  individual  body  or  object  may  be  positive  to  another, 
whilst,  at  the  same  time,  it  is  negative  to  a  third.  Hence,  the 
only  absolute  electric  state  that  any  body  or  object  can  appear  in 
is  the  polar — ^a  condition,  as  will  be  shewn  in  the  sequel,  growing 
plants  must  necessarily  assume.* 

The  various  objects  which  constitute  the  vegetable  clothing  of 
the  land  are  never  in  preciselv  the  same  electric  condition,  being 
continually  positive  and  negative  with  regard  to  each  other.     An 

*  Electro-polarization  may  be  thus  explained.  When  vicinal  bodies  are  in  their 
natural  electrical  conditions,  they  liave  no  power  to  disturb  each  other*s  electrical 
equilibrium ;  but  if  the  natural  equilibrium  of  any  of  thetn  becomes  disturbed, 
tlte  equilibrium  of  the  others  will  become  disturbed  also.  If,  for  instance;  the 
body,  A  B,  Fig.  2,  and  p^^    2; 

its  neiijhbouring  glol)e, 
were  both  in  their  natu- 
ral electric  conditions, 
they  would  have  little  or 

no    influence  on    each        ^^^^^^  A  "  It 

other ;  but  if  the  globu-         ^1^^  ^  *• 

lar  body  were  to  become  electro-potUite,  by  any  means  whaterer,  it  wonld  imme- 
diately disturb  the  equilibrium  of  the  other  body,  and  in  such  a  manner  that  the  fluid 
belonging  to  the  nearest  end,  A,  would  be  driven  towards  the  remote  end,  B.  In 
this  condition  the  body  would  be  polar,  having  the  eiid  A  eleetr<Mieffative^  and 
the  end  B  efectro-positite.  If  the  globular  body  had  become  electro- negative,  the 
polar  condition  of  the  other  body  would  have  been  in  the  reverse  order,  having 
the  end  A  electro-positive,  and  the  end  B  electro- negative. 
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oak  and  an  ash  tree,  for  instance,  though  both  in  th^r  ordinarf 
or  normal  electric  states,  are  not  endowed  with  the  same  degree 
of  electric  force,  one  being  positive  to  the  other,  and,  eonse^ 
quently,  the  latter  negative  to  the  former.  A  similar  ioequality 
of  electric  force  occurs  amongst  growing  plants  and  their 
manures,  and  even  amongst  the  various  elements  which  consti- 
tute the  latter,  no  two  of  them  being  precisely  alike  at  the  same 
time.  The  mineral  productions  of  the  earth  also,  as  decidedly 
as  those  previously  noticed,  display  a  diversity  of  electric  action 
amongst  themselves,  no  two  of  them  being  found  alike.  Hence 
the  particles  constituting  each  and  every  variety  of  soil  are 
endowed  with  a  peculiar  electric  force — a  circumstance  of 
immense  importance  in  the  contemplations  of  the  vegetable 
physiologist,  and  essentially  connected  with  all  electro-cultural 
operations.* 

*  The  following  highly  interesting  experiment  is  well  calculated  to  illustrate  tbe 
'  different  electrical  conditions  of .  the  particles  of  matter  when  in  intimate  c<mti^et 
with  each  other. 

**Havinp:procuredapitch  Fia.  3, 

cake,  with  a  smooth  sur- 
face, two  circular  patches 

•  of  it  are  to  be  electrified, 
one  positively,  and  the 
other  negatively.  The 
cake  is  now  to  be  placed 
in  a  vertical  position,  and 
against  its  electrified  sur- 
face  an  intimate  mixture 

•  of  sulphur  and  red  lead 
IS  to  be  projected  from 
a  spring  puff  of  bag,  until 
the  two  electrized  specks 
be  partly  covered,  the  positire  speck  with  sulphur  and  the  negative  one  with  red 
lead ;  for  the  two  powders  will  now  be  separated  from  each  other  by  the  electric 
forces  of  the  cake.  Hence  we  learn  that,  although  these  powders  were  intimately 
mixed  in  the  bag,  they  were  in  different  electric  conditions. 

"  The  figures  which  these  powders  assume  on  the  surface  of  the  pitch  are  truly 
beautiful,  and  to  the  theoretical  electrician,  are  of  the  most  interesting  charae- 
ter.  Fig.  3  will  give  some  idea  of  these  figures,  but  nothing  short  of  real  obser- 
vation of  the  results  of  the  experiment  can  convey  to  the  mind  their  true 
beauty  and  importance.  Even  to  a  superficial  observer,  the  ramifications  of  tho 
sulphur  on  every  side  of  the  electrical  nucleus  are  highly  curious  and  pleasin;.', 
whilst  the  watchful  philosopher  observes  the  particles  of  sulphur  repelled  on 
every  side,  and  creeping  outwards  in  variously-formed  radial  lines,  which 
expand  the  electro- stellate  picture  before  his  eyes.  Inwards,  also,  the  particles 
of  sulphur  keep  advancing,  until  the  electro-positive  forces,  on  opposite  sides  of 
the  centre,  balance  one  another,  and  then  the  inward  advances  cease,  and.a 
vacant  central  Bpeck  remains. 

"  Turning  tlie  eye  to  the  negative  ring,  it  remains  the  same  from  first  to  last ;  no 
motions  of  particles  are  observed,  nor  has  there  been  any  of  those  radial  shoots 
such  as  the  sulphur  displays.  Such  results  not  only  demonstrate  the  different 
electric  actions  of  diff(pi*ent  bodies,  but  stamp  the  mind  with  conviction  that  the 
whole  series  of  electrical  phenomena  are  the  consequent  display  of  the  inherent 
attributes  of  a  peculiarlv-active  physical  agent,  perfectly  distinct  from  all  other  kinds 
of  terrestrial  matter.''+ 

t  Sturgeon's  f^etures  on  Electricity,  p.  23fi-40. 
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From  the  character  of  results  in  a  variety  of  experimeyrits 
familiar  to  electricians,  we  have  a  striking  demonstration  of  the 
particles  of  electric  fluid  being  repellant  of  each  other — ^a  pro- 
perty which  finds  its  analogue  in  all  serial  fluids.  Hence  it  is 
said  with  propriety  that  the  electric  fluid  is  elastic,  and  that 
bodies  similarly  electric  repel  esbch  other.  From  the  results  of 
another  class  of  experiments,  we  infer  that  bodies  in  different 
electric  conditions  attract  each  other  ;  and  as  no  facts  are  known 
to  contravene  this  inference,  it  has  became  an  established  prin- 
ciple in  electric  science.  Upon  these  attractions  and  repulsions 
the  doctrine  of  electro-chemistry  is  essentially  based,  and  to 
these  principles  alone  are  chemical  changes  due.  The  elements 
of  compounds  have  only  to  be  assailed  by  electric  forces  more 
powerful  than  those  which  hold  them  together,  and  decompo- 
sition is  a  certain  result ;  and  bodies  which  will  not  associate  with 
each  other  under  ordinary  electric  circumstances,  can  easily  be 
forced  into  combination  by  the  aid  of  additional  electric  forces 
properly  applied. 

Contemplations  on  electro-chemical  forces  thus  disencumbered 
of  complexity,  lead,  by  easy  gradations,  to  many  recondite  opera- 
tions of  nature,  and  to  the  discovery  of  those  hidden  actions 
by  which  the  ever- varying  transformations  of  matter  are  accom- 
plished. They  are  weU  calculated  to  aflbrd  a  clue  to  those  ato- 
mic operations  which,  in  silent  seclusion,  select  the  appropriate 
materials,  convey  them  to  their  destination,  and  elaborate  them 
in  the  structure  of  every  vegetable  tissue  that  is  formed  within 
and  upon  the  surface  of  the  land. 

When  the  electria  fluid  is  in  abundance  and  in  motion  it  is 
accompanied  by  a  developement  of  heat  which  in  some  cases  is 
of  sufficient  intensity  to  fuse  the  most  refractory  substances. 
Electricity,  like  heat,  has  its  conductors  and  non-conductors ;  but 
in  some  cases  they  are  difierent  for  the  two  kinds  <»f  force.  For 
instance,  charcoal  is  a  good  conductor  of  electricity,  but  a  bad 
conductor  of  heat.  The  metals  are  the  best  electrical  conductors, 
but  there  are  many  other  kinds  of  matter  which  rank  high  in  this 
capacity.  Such,  for  instance,  are  trees  when  full  of  sap,  water, 
and  consequently  all  growing  plants,  by  virtue  of  the  water  they 
contain.  Moist  land  is  also  a  conductor  of  electricity.  Dry  sand 
is  a  bad  conductor,  so  is  dry  mould  of  every  kind  ;  but  limestone 
rock  and  dry  chalk  are  still  worse,  and  dry  air  is  a  worse  con- 
ductor than  any  of  the  rest ;  though  moist  air  is  a  tolerably 
good  conductor.  When  the  electric  fluid  meets  with  a  good 
conductor,  it  spreads  with  rapidity  over  the  conducting  surface; 
but  when  it  meets  with  an  inferior  conductor  it  has  to  encounter 
a  resistance  which,  in  some  cases,  it  is  unable  to  overcome;  con- 
sequently its  forces  are  limited  within  a  certain  range  of  locality. 
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The  stellar  picture  formed  by  the  sulphur  in  Fig.  3  affords  a 
striking  illustration  of  the  limited  range  of  the  dectric  forces  on 
the  surface  of  an  inferior  conductor ;  whilst,  at  the  same  time, 
it  shews  the  expanding  tendency  of  the  electric  fluid  in  every 
direction.     See  also  Fig.  4. 

Another  grand  law  of  electricity  to  be  noticed  by  the  electro- 
cultural  physiologist  is  the  following : — In  all  cases  of  electrical 
disturbance,  whether  the  fluid  be  in  the  act  of  absoluto  transfer 
from  one  body  or  object  to  another,  or  traversing  conducting 
channels  in  the  character  of  currents,  or  that  it  be  spreading 
itself  over  surfaces  of  moist  land  or  other  conducting  matter,  the 
transmission  is  uniformly  from  the  positive  to  the  negative  parts; 
for  in  no  case  can  the  fluid  be  transmitted  from  a  negative  to  a 
positive  body,  nor  from  a  negative  part  to  a  positive  part  of  one 
and  the  same  body.  Hence  it  is  that  those  parts  of  the  prime 
conductor  of  an  electrical  machine  which  are  in  the  act  of  receiv- 
ing fluid  from  the  revolving  glass  are  negative  with  respect  to  the 
latter,  although,  at  the  same  time,  the  remote  parts  of  the  con- 
ductor be  positive  to  all  surrounding  bodies,  and  whether  they 
be  delivering  the  fluid  as  fast  as  they  receive  it  or  not.  There- 
fore the  prime  conductor  is  electro-polar  under  all  circumstances, 
when  the  machine  is  at  work.  Now,  as  this  is  a  universal  law 
when  electric  fluid  is  transmitted  from  one  body  or  object  to  an- 
other, it  follows  that  the  electro-positive  state  of  the  air  con- 
tiguous to  growing  plants  causes  the  latter  to  become  electro- 
polar^  even  when  they  are  in  the  act  of  transmitting  fluid  to  the 
ground,  their  upper  parts  being  negative  relatively  to  the  roots, 
whilst  the  latter,  in  their  turn,  are  positive  to  the  contiguous 
manure  and  soil,  to  which  they  deliver  up  the  fluid  (or  rather 
such  portions  of  it  as  are  not  retained  for  the  expansion  and 
growth  of  the  plants)  as  faithfully  as  the  leaves  and  stems 
receive  it  from  the  air. 

From  this  train  of  reasoning  we  are  led  to  some  of  the  most 
interesting  points  in  vegetable  physiology.  The  electro-polar 
condition  of  plants  qualifies  them  in  an  eminent  degree  for  the 
performance  of  those  operations  which  develope  electro-chemical 
phenomena  ;  and,  what  is  very  remarkable,  the  laws  of  this  beau- 
tiful branch  of  electricity  are  rigidly  enforced  and  admirably 
complied  with  in  the  decomposition  of  carbonic  acid  gas  by 
their  foHaceous  parts  ;  for,  in  this  process,  the  electro-positive 
carbon  is  drawn  to  the  electro-negative  poles  of  the  plants,  in 
precisely  the  same  manner  as  any  electro-negative  pole,  arti- 
ficially made,  would  release  the  carbon  from  the  oxygen,  and 
select  it  in  preference. 

This  remarkable  fact,  firmly  based  as  it  is  on  the  strict  prin- 
ciples of  electrical  action,  not  only  establishes  a  correct  view  of 
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the  modus  operandi  by  which  plants  are  enabled  to  acquire  food 
through  the  instrumentality  of  their  foliage,  but  appears  to  me 
well  calculated  to  give  a  clue  to  every  operation  by  which  vege- 
tables become  nourished  and  elaborate  their  food,  in  all  uie 
variety  of  structure  they  so  abundantly  and  beautifully  assume. 
But  as  the  electro-physiology  of  the  ve^table  kingdom  has 
never  yet  been  explored  beyond  the  humble  examination  of  one 
operation  only,  any  further  remarks  on  a  subject  so  imperfectly 
understood  would  be  premature  in  this  place ;  although  no  doubt 
can  now  remain  respecting  the  influence  of  electric  forces  in 
rearing,  adorning,  and  giving  full  developement  to  every  class  of 
vegetable  structure. 

4.  Atmospheric  Electricity. 

There  is  no  part  of  electricity  more  essential  to  be  understood 
by  the  fanner  than  the  electrical  relations  naturally  subsisting 
in  the  earth  and  contiguous  air,  and  of  the  various  means  which 
are  available  for  supplying  the  former  from  the  latter,  with 
additional  electrical  forces  during  certain  seasons  and  peculiar- 
ities of  weather  when  nature  withholds  the  necessary  supply ; 
for  it  is  these  relations,  and  means  of  modifying  them,  that  are 
mostly  concerned  in  the  electro-culture  of  farm-crops.  Electrical 
machmes  and  voltaic  batteries  may  still  continue  their  useful- 
ness in  operations  on  individual  plants  within  the  limited  range 
of  a  few  flower-pote,  or  even  on  small  plots  of  land  in  a  garden ; 
but  it  is  the  electrical  operations  on  the  grand  scale  of  nature 
alone  that  must  be  had  recourse  to  by  the  farmer,  whose  exten- 
sive lands  and  crops,  over  which  he  experien.^es  so  much  care 
and  solicitude,  are  the  objects  of  electro-cultivation. 

That  the  atmosphere  at  all  altitudes  hitherto  explored  is,  dur- 
ing a  cloudless  sky,  in  an  electro-positive  condition  with  respect 
to  the  ground  beneath  it,  is  a  fact  Well  known  to  electricians. 
These  normal  relations,  however,  are  liable  to  great  and  frequent 
fluctuations,  arising  from  the  vicissitudes  of  weather.  Winds, 
frosts,  hail,  rain,  snow,  fogs,  &c.,and  all  those  changes  of  weather 
which  influence  the  growth  of  plants,  are  accompanied  with 
corresponding  variations  in  the  electric  state  of  the  air ;  but  in 
no  case  is  the  normal  state  so  much  disturbed  as  during  the  pre- 
sence of  highly-charged  thunder-clouds.  In  those  cases  the 
disturbance  is  so  great  as  to  completely  reverse  the  normal  rela- 
tions of  the  air  and  contiguous  ground,  the  former  becoming 
negative  with  regard  to  the  latter.  These  reversals  of  the  ordi- 
nary electro  relations  of  the  air  and  contiguous  land,  although 
is  transient  as  the  passing  cloud,  will  have  a  considerable  influ- 
ence on  vegetation,  by  pressing  into  the  soil  immense  floods  of 
electric  fluid  from  the  vicinal  air ;  for  as  the  sharp  edges  and 
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points  of  the  leaves  of  trees,  grasses,  corn,  and  growing  plants  of 
all  kinds,  ar^  exquisitely  adapted  to  facilitate  the  ingress  and 
egress  of  those  electrical  floods,  each  individual  leaf,  stem,  branch, 
&c.,  that  constitute  the  vegetable  clothing  of  ground,  becomes 
one  of  the  multitude  of  channels  through  which  the  transimt 
electro-tidal  fluxes  and  refluxes  are  conducted ;  and  thus  the 
grand  wave  which  sweeps  the  land  becomes  divided  and  sub- 
divided into  myriads  of  minute  stimulating  electric  streams. 

As  the  implements  of  research  employed  by  philosophers  of 
different  countries,  in  their  electro-explorations  of  the  atmo- 
sphere, are  available  in  the  electro-culture  of  fann  crops,  an  out- 
line of  these  aerial  operations  will  be  interesting  to  the  reader. 
M.  Monnier,  who  made  his  experiments  at  St  Germain  en  Laye, 
in  the  year  1752,  appears  to  have  been  the  first  who  suspected, 
and  proved,  that  the  air  of  the  atmosphere  contains  a  quantity 
of  electric  fluid  during  the  entire  absence  of  clouds.*  "But 
more  accurate  experiments  were  made  upon  the  electricity  of 
the  air  by  the  Abb^  Mazeas,  at  Chateau  de  Maintenon,  during 
the  months  of  June,  July,  and  October  I753.^''f  The  Abb^'ji 
apparatus  consisted  of  a  stout  iron  wire  370  feet  long.  It  was 
raised  90  feet  above  the  ground,  by  stretching  it  between  the 
top  of  the  castle  and  a  steeple  in  the  town.  It  was  insulated 
by  silken  cords  at  both  ends.  In  the  month  of  June,  the  wire 
was  found  to  be  electrical  in  the  highest  degree  from  sunrise  till 
about  seven  or  eight  o'clock  in  the  evening,  and  most  of  all  iji 
dry  weather.  In  moist  weather  no  signs  of  electric  action  could 
be  perceived.  "  The  strongest  common  electricity  of  the  atmo- 
sphere (the  normal  state,  during  a  cloudless  sky)  during  thsyt 
summer,  was  perceived  in  the  month  of  July,  on  a  very  dry  day, 
the  heavens  being  very  clear,  and  the  sun  extremely  hot.*"}  On 
the  27th  of  June,  during  the  presence  of  stormy  clouds,  the  Abb6 
drew  sparks  from  the  wire*  "  though  there  was  neither  thunder 
nor  lightning.''*§  Mr  Kinnersley,  who  was  an  excellent  electrician, 
and  contemporary  of  the  Abbe  Mazeas,  observed,  from  his  own 
experiments,  '^  that  when  the  air  was  in  the  driest  state  there  was 
always  a  considerable  quantity  of  electricity  in  it,^'  When  tbit 
philosopher  made  his  kite  experiments  "  in  dry  weather,  and  so 
clear  that  a  cloud  could  not  be  seen,'"  he  found  the  air  positiyit 
with  respect  to  the  ground.  ||  , 

The  most  extensive  series  of  experiments  ever  attempted  on 
atmospheric  electricity  were  those  of  Father  Beccaria,  the 
Italian  philosopher,  whose  opinions  on  the  influence  of  electricity 
on  growing  plants  have  been  extensively  quoted  in  previous  pa^* 

*   Prie8tley*8  History  of  Electricity.  +  Ibid.  $  Ibid. 

§  Ibid.    Tliis  is  an  instance  of  electrical  disturbance  by  the  influence  of  clouds. 

fl  Ibid. 
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i^ges  of  this  essay.  Beccaria  was  Professor  of  Natural  Philo- 
dophy  in  the  University  of  Turin,  and  his  experiments  were 
Ciarried  on  at  all  seasons  of  the  year,  from  1756  till  1775,  in 
various  parts  of  the  surrounding  mountainous  districrts.  Many 
of  the  Professor's  experiments  were  made  by  means  of  electric 
kites ;  but  the  greater  portion  of  them  by  means  of  wires 
stretched  between  the  tops  of  lofty  objects. 

"  On  the  latter  end  of  March,"  (1756,)  says  father  Beccaria, 
"  I  climbed  the  high  and  steep  mountain  of  St  Michael,  and 
there  I  stretched  and  insulated  several  iron  wires ;  the  one  in  the 
direction  of  the  meridian  of  the  monastery,  to  the  ruins  of  the 
sepulchre^  which  was  1600  feet  long.  Another-  120  feet  long, 
from  the  same  place,  and  in  the  same  direction,  to  a  battlement 
6f  the  monastery ;  another  112  feet  long,  at  the  same  height,  and 
eastward,  to  a  storehouse;  another  160  feet  long,  from  the 
steeple  to  the  ruins  of  the  portico,  westward ;  and,  lastly,  I  fixed 
a  pole  on  the  top  of  the  church,  on  which  I  had  insulated  a 
metallic  point,  by  means  of  a  glass  stick,  and  another  iron  wire, 
40  feet  long,  extended  from  this  point  to  the  neighbouring 
steeple.*"*  On  the  11th  of  May  1757,  this  indefatigable  observer 
stretched  a  "  long  rope"  (of  metallic  wires)  across  the  "  river 
Po,  from  the  villa  of  the  Mission  to  the  Valentin  ;  and  from  this 
rope  an  iron  wire  was  continued  to  the  portico  of  the  Botanic 
Crarden,"  from  which  electric  sparks  were  frequently  drawn  the 
fallowing  day,  and  at  other  times  subsequently.  Besides  these 
preparations  our  philosopher  erected  many  other  similar  appar- 
atus in  different  parts  of  Piedmont  and  its  Alpine  and  Appenine 
boundaries.  One  of  these,  from  which  many  interesting  results 
were  obtained,  was  placed  "  on  the  pleasant  hill  of  Garzogna^ 
which  is  situated  in  the  neighbourhood  of  Mondovi,  and  from 
which  the  whole  compass  of  the  Alps,  as  well  as  the  whole  plain 
of  Piedmont,  is  easily  seen.  This  vast  extent,  both  of  country 
and  sky,  that  opens  before  the  hill,"'*  says  our  author,  "  I  take 
particular  notice  of,  as  contributing  much  to  the  success  and  cer- 
tanty  of  the  experiments.'*''"|-  The  inference  drawn  from  all  the 
extensive  and  well-directed  series  of  experiments  made  by  this 
philosopher  is  thus  emphatically  stated  in  his  own  words.  "  Ever 
since  1  began  to  observe  the  atmospheric  electricity  during  serene 
weather,  the  whole  series  of  my  observations  has  confirmed  it  to 
me,  that  this  electricity  is  constantly  of  the  excessive  or  .positive 
kind.^' 

The  electro-atmospheric  explorations  that  were  made  by  the 
early  electricians  of  this  country,  were,  in  many  instances,  by 
n  cans  of  long  rods  like  fishing-rods,  having  wires  attached  to 

*  Beccaria  ou  Atmoepheric  Electricity.  f  Ibid. 
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their  upper  ends,  and  elevated  in  the  air  either  from  an  upper 
window  or  by  being  attached  to  the  outside  of  a  chimney.  By 
such  pieces  of  apparatus  experiments  were  made  by  Tiberius 
Cavallo,  John  Read  of  Knightsbridge,  and  the  Rev.  Abraham 
Bennet,  curate  of  Wirksworth,  Derbyshire,  all  of  whom  agree 
in  the  fact  that  the  normal  or  usual  electric  state  of  the  air  is 
positive  to  that  of  the  ground. 

During  a  course  of  moderate  weather,  (says  Mr  Read,  at  the  close  of  his  journal 
of  two  years*  observations,)  the  electricity  of  the  atmosphere  is  invariably  iiofi7ir«, 
and  exhibits  a  flux  and  reflux,  which  generally  causes  it  to  increase  and  decrease 
twice  in  twenty-four  hours.  The  moments  of  its  greatest  force  are  about  two  or 
three  houra  after  the  rising,  and  some  time  before  and  after  the  setting,  of  the  sun  ; 
those  when  it  is  weakest,  are  from  about  mid-day  to  about  four  o*clock.  The  peri- 
odical electricity  of  the  atmosphere  seems  to  be  manifestly  influenced  by  heat  and 
coid.  Hence  it  plainly  appears  why  we  always  find  warm  small  rain  to  be  but 
weakly  electrified ;  whilst  cold  rain,  which  falls  in  larger  drops,  is  the  most  intenselj 
electrified  of  any. 

Mr  Crosse  of  Broomfield,  near  Taunton,  Somersetshire,  has 
had  for  many  years  past  a  series  of  metallic  wires  stretched 
at  a  considerable  height  above  the  ground  in  his  extensive 
domain,  from  which  he  has  obtained  very  interesting  results, 
confirming  those  of  Beccaria  and  other  observers  respecting  the 
normal  relations  of  the  air  and  contiguous  ground.  "  In  the 
usual  state  of  the  atmosphere,  its  electricity  is  invariably 
positive."*  Mr  Ronalds  of  Hammersmith  met  with  similar 
results. 

Notwithstanding  the  interesting  character  of  the  experiments 
already  noticed,  they  were  not  calculated  to  convey  any  idea 
respecting  the  electrical  constitution  of  the  atmosphere  itself, 
or  whether  it  was  uniformly  charged  throughout,  or  differently 
charged  at  different  altitudes.  This,  although  an  important 
question  to  the  atmospheric  electrician,  remained  almost  un- 
touched until  the  memorable  balloon  excursion  of  MM.  Biofc 
and  Gay  Lussac  in  the  year  1804.  These  philosophers,  when  at 
the  height  of  about  four  miles,  let  down,  from  the  edge  of  the 
car,  a  long  metallic  wire,  weighted  at  the  lower  end,  and  insu- 
lated at  the  upper  one.  By  these  means,  and  the  help  of  an 
electrometer,  the  stratum  of  air  which  the  lower  end  of  the  wire 
penetrated,  was  found  to  be  positive  with  respect  to  that  in  which 
the  balloon  was  floating.  From  this  fact  it  was  concluded  that 
the  upper  regions  of  the  air  are  more  highly  charged  with  the 
electric  fluid  than  the  lower  ones. 

The  extensive  series  of  electrical  kite  experiments  that  I  have 
myself  made  for  many  successive  years,  and  in  different  seasons, 
have  enabled  me  to  become  pretty  well  acquainted  with  atmo- 
spheric electricity ;  and,  with  respect  to  the  electrical  relations 

*  Singer*8  Electricity,  in  the  Description  of  Mr  Cressets  Experimeuta. 
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of  the  earth  and  a  cloudless  atmosphere,  the  results  have  uni- 
formly been  in  strict  accordance  with  those  obtained  by  other 
experimenters  ;  for  I  never  yet  met  with  an  instance,  under  these 
circumstances,  in  which  the  ground  was  positive  to  the  air  above 
it.  In  March,  when  the  wind  is  easterly,  the  air  dry  and  frosty, 
and  the  whole  visible  sky  perfectly  clear  and  cloudless,  1  have 
generally  obtained  high  electric  charges  from  the  kite-string. 
On  one  occasion,  at  the  Military  Academy  at  Addiscombe,  spon- 
taneous discharges  of  a  two-gallon  Leyden  jar,  to  which  the  kite- 
string  was  connected,  took  place  more  rapidly  than  can  be  ac- 
complished by  a  powerful  electric  machine.  On  this  occasion  the 
wind  was  brisk,  the  air  frosty,  and  no  cloud  was  seen  for  several 
days  before  and  after  this  occurrence.  The  kite  floated  high 
with  about  700  yards  of  string. 

By  employing  four  or  five  kites  at  the  same  time,  and  floating 
them  at  different  altitudes,  ranging  from  100  yards  to  half-a- 
mi) e  high,  I  have  always  found  that  the  uppermost  kite  was 
positive  to  all  the  rest,  and  that  the  lowermost  one  was  negative 
to  all  the  rest,  though  still  positive  with  respect  to  the  ground  on 
which  I  was  standing.  The  intermediate  kites  were  positive  to 
all  those  beneath  them,  but  negative  to  all  those  at  a  higher  alti- 
tude. Hence,  since  the  lower  extremity  of  the  metallic  strand, 
in  the  string,  will  always  indicate  the  electric  state  of  that  stra- 
tum of  the  air  in  which  the  upper  extremity  is  situated,  the 
only  inference  that  can  be  drawn  from  these  experiments  is,  that 
there  is  a  gradually  increasing  electric  charge  in  the  atmosphere 
from  the  lowest  stratum  to  the  highest  altitude  hitherto  explored  ; 
and,  by  analogy,  there  is  a  high  degree  of  probability  that  this 
increase  goes  on  to  the  highest  stratum  of  the  air.  Moreover, 
as  the  air  is  a  better  conductor  in  proportion  to  its  attenuation,* 
there  are  strong  reasons  to  suppose  that  at  altitudes  increasing 
arithmetically  the  electric  charge  increases  geometrically,  which 
is  the  ratio  of  attenuation  of  the  air. 

With  respect  to  electric  waves,  already  alluded  to  as  having 
their  peculiar  influence  on  vegetation,  they  never  occur  during  a 
cloudless  sky.  They  are  produced  by  clouds  highly  charged  with 
electric  fluid,  by  disturbing  the  normal  equihbrium  of  that  of  the 
surrounding  air,  and  driving  it  from  the  lowest  stratum  into  the 
land,  through  the  medium  of  its  vegetable  clothing  and  the 
moisture  that  lodges  in  the  mould.  Clouds  highly  charged  being 
endowed  with  a  formidable  repulsive  force,  act  at  a  great  dis- 
tance, and  at  all  times  of  the  year.     In  the  spring  and  summer 

months,   they  are  often  productive  of  lightning,  and  teem  out 

_ , — 

♦  A  more  philosophical  view  would  be,  that  it  offers  a  less  resistance  in  propor- 
tion to  its  attenuation,  from  which  might  be  inferred,  that  space^  exterior  to  the  air, 
is  still  higher  charged  than  the  highest  stratum  of  the  atmosphere. 
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heavy  rains,  which  bring  down  immense  qtiantitiefl  of  eleetrie 
fluid  to  the  ground,  and  occasion  those  smiling  lodfcs  and  heaKhj 
changes  in  vegetation  which  no  ordinary  showers  ever  produce. 
In  the  winter,  also,  and  early  in  the  spring,  htghly-chargcMl  olouds' 
sometimes  make  their  appearance,  and  are  attended  by  high 
winds,  drifting  snow,  and  hail.  They  are  frequently  well  defined, 
and  perfectly  insulated  from  all  other  appearance  of  dond,  and 
float  with  great  velocity  over  an  extensive  tract  of  country,  each 
producing  its  respective  electric  wave  over  the  land  to  a  great 
distance  on  every  side.  Lightnings  sometimes  proceed  from 
these  clouds,  but  not  so  frequently  as  frcnn  those  which  tran^t 
the  country  in  the  summer  season. 

At  all  times  when  lightning  clouds  are  present,  the  greatest 
caution  is  requisite  whilst  carrying  on  experiments  with  the  kite. 
I  have  experienced  many  severe  blows  from  the  string,  when  the 
disturbing  cloud  was  at  a  great  distance,  and  have  seen  streams 
of  the  fluid  pour  furiously  over  two  yards  of  the  insulating  cord. 
On  one  occasion^  a  globe  of  fire,  about  the  size  of  a  musket 
ball,  ran  down  the  string  to  the  ground.  The  points  and  edges 
of  the  grass  for  some  yards  around  the  young  tree  to  which  the 
kite  string  was  fastened,  were  beautifully  illuminated,-  and  a 
peculiar  rattling  or  loud  hissing  noise  proceeded  from  the  upper 
parts  of  the  string.  Lightnings  were  playing  almost  inoeasantly 
over  head  and  on  every  side,  though  none  struck  the  kite  nor  its 
string.  Hence  the  fluid  which  traversed  the  latter  was  a  portion 
of  that  which  the  lightning  disturbed  in  the  neighbouring  air.  In 
consequence  of  the  heavy  rains  and  low  wind,  the  kite  could  not 
be  raised  more  than  a  few  yards  from  the  ground,  not  more  than 
fifty  yards  of  string  being  out  at  the  time. 

Similar  phenomena,  but  on  a  more  magnificent  scale,  were 
observed  by  M.  de  Ilornas,  on  the  7th  of  June  1753,  whilst  his 
kite  was  floating  550  feet  from  the  ground^  and  no  lightning 
cloud  near. 

Electrical  waves  have  been  manifested  in  a  most  remarkable 
manner  by  the  extensive  apparatus  of  Mr  Weekes  of  Sandwich, 
who  had  ti65  yards  of  wire  stretched  over  a  part  of  the  town, 
between  two  church  steeples,  with  a  branch-wire  descending  into 
his  laboratory.  The  first  grand  display  of  electric  phenomena 
from  this  apparatus  occurred  on  the  Ib'th  of  September  18^, 
and  are  thus  described  in  this  philosopher's  own  words  : — 

A  few  minutes  before  noon,  a  stupendous,  dense,  and  lieavy-looking  black  cloudy 
having  its  edges  remarkably  depending  and  flocculent,  advanced  immediately  over 
the  line  of  wire,  and  commenced  discharging  its  aqueous  contents  most  furioosly. 
This  had  no  sooner  obtained  than  a  continuous  torrent  of  sparks  of  the  fint  mwjni- 
tilde  passed  violently  from  the  large  globular  tenniuus  of  the  atmoi^plieric  niacluue  to 
the  inferior  receiving  ball,  attended  by  corresponding  sharp  cracking  explohions, 
each  being  equal  to  the  report  of  a  moderate-sized  pistol,  and  resembling  in  general 
efi'eci  tlio  weil-kuowu  running-fire  occasioued  Uy  the  rapid  discharge  of  a  mukipliciiy 
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of  small  fire-arms.  With  sbort  intervals  of  a  few  minutes,  as  clouds  of  a  similar 
character  contiuued  fo  arrive  over  the  line  of  wire,  these  splendid  phenomena 
recurred  with  more  or  less  brilliancy  until  about  three  o'clock  p.m.  At  one  period 
during  this  grand  display,  three  distinct  flashes  of  lightning  were  observed  in  brief 
succession,  and,  almost  identically  with  the  appearance  of  each  flash,  streams  of 
brilliant  fire,  having  most  extraordinary  intensity,  rushed  through  the  apparatus 
wiih  a  loud  hissing  sound,  similar  ia  its  effects  upon  the  auditory  nerves  to  that 
which  obtains  when  a  considerable  mass  of  red-hot  iron  is  suddenly  thrown  into 
water.  However,  in  one  instance,  the  cloud  from  which  the  electrical  discharge 
proceeded,  could  not  have  been  very  near  the  line  of  our  operative  arrangements,  as 
frtjm  five  to  six  bccouds  were  distinctly  counted  between  each  flash  and  the  thunder 
which  followed.* 

On  the  9th  of  May,  the  following  year,  our  philosopher  had 
another  opportunity  of  witnessing  a  series  of  brilliant  effects  from 
his  atmospheric  apparatus.  On  this  occasion  a  hail-storm,  with 
flashes  of  lightning,  was  raging  on  every  side.  Torrents  of 
sparks,  three  and  a-half  inches  long,  rushed  through  the  appara- 
tus, "  and  so  vivid  as  to  dazzle  the  eyes  of  the  observer,  attended 
by  contemporaneous  stunning  reports.''  Flashes  of  the  electric 
fluid  were  seen  darting  amongst  the  various  pieces  of  appara- 
tus, in  almost  every  part  of  the  laboratory;  but  the  most 
remarkable  phenomenon  of  that  day's  grand  spectacle  was  the 
fusion  and  brilliant  scintillation  of  an  iron  nail  which  connected 
the  machinery  of  a  pump.  This  nail  "  suddenly  exhibited  the 
appearance  of  a  magnificent  fire-work,  the  splendour  of  which 
was  repeatedly  enhanced  as  waves  of  electric  fluid  rushed  through 
the  arrangement,  in  obedience  to  each  successive  lightning-flash 
from  the  storm-cloud."  Tliis  sublime  scene  lasted  about  an  hour 
and  a-quarter.-f" 

I  have  been  particularly  solicitous  in  bringing  these  facts  to 
the  notice  of  the  electro-cultural  farmers,  in  order  to  convince  them 
that  the  apparatus  about  to  be  described  under  the  next  head 
is  admirably  adapted  for  conveying  to  the  land  inunense  quanti- 
ties of  electric-fluid  when  disturbed,  in  the  vicinal  air,  by  lighte- 
ning, or  even  by  the  presence  of  highly-charged  clouds ;  and  that, 
at  other  times,  when  no  cloud  is  present,  the  apparatus  is  capable 
of  supplying  the  soil  with  a  greater  quantity  than  it  could  other- 
wise receive  from  the  contiguous  dry  air. 

5.  On  tlie  Practice  of  Electro-culture  of  Farm-Crops. 

From  the  elementary  principles  of  electricity,  and  the  several 
circumstances  attending  their  operations,  as  laid  down  in  the 
previous  parts  of  this  essay,  the  electro-culturist  will  be  somewhat 

Srepared  for  commencing  his  future  investigations  with  that 
egree  of  confidence  which  scientific  circumspection  will  allow 
of,  and  of  forming  a  tolerable  idea  of  the  circumstances  most 
likely  to  interfere  with  the  results  of  his  experiments ;  but,  as 

*  Annals  of  Electricity,  &c«  roL  tL    f  Ibid. 
JOURNAL, — MARCH  1846.  ^  T 
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many  of  these  cannot  be  foreseen,  and  must  necessarily  occur  at 
different  times  subsequent  to  the  erection  of  the  apparatus, 
they  could  not  be  provided  for,  if  even  it  were  necessary.  For- 
tunately, however,  the  apparatus  is  not  liable  to  injury,  excepting 
from  violent  winds  or  from  flaslies  of  lightning — the  former  by 
breaking  the  poles,  and  the  latter  by  fusing  the  wires,  which  can 
happen  but  very  seldom. 

The  first  instance  of  which  I  can  find  any  account  of  vegeta- 
tion actually  being  obscn'ed  to  be  promoted  by  electricity,  when 
brought  down  by  a  metallic  conductor,  was  in  the  garden  of  a 
Venetian  senator,  on  the  river  Brenta,  in  North  Italy.  It  is 
said  that  vegetables  growing  near  this  conductor  were  much  finer 
than  any  other  of  the  same  kind  in  the  garden.  This,  however, 
seems  to  have  been  an  accidental  circumstance,  as  the  iron  rod 
was  not  intended  for  any  such  purpose,  being  erected  for  a 
lightning-conductor  to  protect  an  adjoining  building.  Mr  Mor- 
gan, in  whose  lectures  this  circumstance  is  related,  comments 
upon  it  with  his  usual  severity,  and  very  unnecessarily  ridicules 
it  as  an  absurdity  of  a  very  glaring  nature.  "  If,**  says  this 
author,  "  the  electric  fluid  passed  into  the  ground  through  the 
conductor^  how  could  it  influence  the  vegetables  ?  If  it  passed 
out  of  the  ground  through  the  conductor  the  same  question  may 
bo  asked,  and  the  same  impossibility  will  bo  apparent,  of  the 
venjotables  being  influenced  by  a  power  which  is  carried  off  by  a 
different  channel."" 

Had  Mr  Jlorgan  been  alone  in  entertaining  this  opinion,  its 
remote  date  (171)4)  might  have  been  an  excuse  at  the  present 
day,  for  allowing  it  to  pass  unnoticed.  But  as  we  have  yet 
eminent  electricians  amongst  us  whose  views  are  nearly,  if  not 
exactly,  in  accordance  with  those  taken  by  our  author,  it  may  bo 
well  to  draw  their  attention  to  the  influence  of  rain  on  vegetar 
bles,  which  does  not  pass  into  the  ground  through  their  leaves 
and  branches,  before  they  denounce,  with  too  much  rigour,  the 
influence  of  the  electric  fluid  which  a  conductor  canies  to  the 
ground.  There  is  every  probability  before  us,  and  not  even  a 
suspicion  left  to  the  contrary,  that  the  grand  stimulus  of  vegeta- 
ble life  is  the  electric  fluid,  under  which  impression  we  are 
'breed  to  acknowledge  that  agent  to  be  as  essential  to  the  wel- 
fare of  plants  as  either  rain  or  manures ;  for,  independently  of  a 
itimulating  force,  neither  manure,  rain,  nor  soil,  could  lend  even 
;he  remotest  aid  in  propagating  vegetable  structures. 

The  experiments  of  Mr  Forster  of  Findrassie  House,  near 
31gin,  which  were  carried  on  last  year,  have  commenced  a  new 
3ra  in  electro-cultural  inquiries ;  and  their  flattering  results  have 
'nduced  several  persons,  electricians  and  others,  to  try  the  same 
^inri  OP  '•^ops  o^  va^'ous  kiuds  of  the  last  year'^s  growth. 
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The  plan  pursued  by  this  gentleman  is  that  of  streto 
long  iron  wire  between  the  tops  of  two  long  poles  placed 
cally  in  the  ground,  and  continuing  both  ends  of  the  wire 
wards,  so  as  to  connect  them  with  another  wire,  whiol 
buried  about  three  inches  deep  round  the  plot  of  land  int 
to  be  electrified.  By  this  arrangement,  the  suspended  wii 
that  buried  round  tne  plot  formed  one  connected  systen 
any  electric  fluid  collected  from  the  air  by  the  upper  part  < 
system  would  be  immediately  conducted  to  the  land  and 
buted  on  all  sides  of  the  under-ground  wires,  according  1 
principles  already  illustrated  under  Section  3.* 

The  experiments  were  made  upon. three  distinct  plots  ol 
sown  with  chevalier  barley,  which,  for  distinction,  are  called 
and  C,  and  all  of  them  parallelograms,  the  breadth  of  each 
about  half  of  its  length,  and  so  situated  that  the  longer 
should  be  in  the  direction  of  the  compass-needle  (magnetic 
dian)  at  that  place.  About  the  middle  of  the  ends  of  each  pi 
poles  were  erected,  one  near  to  each  end,  as  represented  in  I 
in  which  NS  is  the  length  of  the  plot,  N 
being  the  north  end,  and  the  two  black 
dots  the  places  of  the  poles.  The  wire 
stretched  between  the  poles  is  in  the  direc- 
tion of  the  dotted  line,  which  is  supposed 
to  be  in  the  magnetic  meridian,  a  posi- 
tion which  Dr  Forstor  chose  for  the  sus-  Fig.  6, 
tended  wire,  from  some  information  he 
ad  obtained,  that  a  constant  electric 
current  "  is  found  to  proceed  from  east  to 
M'est  (through  the  air)  over  the  whole  of 
the  earth's  surface;"  and,  consequently, 
a  wire  stretched  at  right  angles  to  it  was 
the  most  likely  position  for  receiving  fluid  from  the  air. 

f)oles  erected  in  the  two  smaller  plots,  A  and  1],  were  fou 
ligh,  and  those  on  the  larger  plot,  C,  were  eleven  feet  high 

Fi«.  4. 

♦  The  distribution  of 
eloctric  fluid,  when  ema- 
nfttiug  from  a  straight 
r.u  tnilic  wire,  will  he  am- 
ply illustrated  hy  Fig.  4. 
Tlie  wire  ia  hiid  on  a  re- 
sinous cake,  or  any  in- 
ferior conducting  sub- 
stance, and  electric  fluid 
oommuuicated     to      it, 

which  ppreads  on  every  side  on  tUc . — .  ..^ _  -.»  ~ 

electrified  ie  brought  into  view  by  projecting  fluur  of  brimstone  upon  it  C 
f  cr  conducting  sarface  the  distribution  ia  more  extoatiTe,  but  ttiU  io  ■ 
manner. 
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ground.    The  following  is  the  report  of  the  xesults  of  these  expe- 
riments as  given  by  the  Doctor  himself: — 

All  the  resatts,  asyeti  (October  1, 1844,)  are  ixnperfeotiy  known,  but  tkeie  irare,  or 
are)  evident. 

Itt,  The  barley,  plants  on  the  two  smaller  plots,  (of  8  poles  each,)  A  and 
B,  soon  became  darker  in  colour  and  grew  fiister,  until  the^  had  attained  to 
about  a  foot  in  height ;  the  darker  green  colour  then  gradually  disappeared,  and  at 
the  end  of  a  fortnight  after  there  was  no  perceptible  difference  but  in  the  height  of 
tbe  young  barley  plants,  and  even  this  ceased  to  be  very  apparent  as  the  crop 
advanced. 

2tf,  When  the  barley  of  the  larger,  or  24-pole  plot,  C,  was  6  inches  high,  it  aaatnned 
the  same  lively  dark  green  colour,  and  grew  faster  than  the  surrouudiog  uneleetrL- 
iied  barley  plant ;  and  this  difference  it  maintained  up  to  the  last,  except  the  colour, 
of  course,  in  time  became  yellow,  and  it  was  curious  that  this  change  occurred  hiter 
than  in  the  rest  of  the  crop.  Tlie  number  of  stooks  was  also  greater,  and  each 
lax^er  when  reaped — the  ears  from  one  grain  of  seed  more  numerous  and  longer. 
The  com  also  is  larger  and  harder. 

This  is  all  that  can  be  said  at  present  (October  1)  of  the  larger  plot,  C ;  for 
although  the  crop  is  stacked  separately  from  the  rest,  still,  until  tluashed,  weired, 
and  measured,  no  more  perfect  idea  of  the  facts  can  be  conveyed  to  those  who  have 
not  seen  the  difference  of  the  crop  thus  electrified. 

The  report  of  the  electrified  crop,  after  thrashing,  is  dated  November  29,  1844. 
*^  The  day  before  yesteixlay,  I  thrashed, weighed,  and  measured,  the  electro-cultured 
chevalier  barley.  The  space  it  occupied  was  23  English  poles,  (more  than  one 
pole  of  the  24-pole  electrified  spot  having  been  occupied  by  Victoria  barley.)  The 
product  was,  from  the  23  poles,  li  bui^hels  of  barley,  the  bushel  weigliing  54 (  lb., 
(23  lb.  beyond  the  usual  average,)  thus  giving  13  quarters,  or  104  buj^els  per  acre. 

**  The  weight  of  the  straw  from  the  23  poles  was  1,350  lb.,  equal  to  3,039  lb.  per 
acre.  I  do  not  know  the  usual  average  of  barley  straw  per  acre,  but  it  is  easily 
ascertained  and  compared  with  this.  The  tail  corn  was  not  weighed.  I  believe  the 
straw  will  be  found,  as  the  product  of  the  barley  is,  double  the  average  weight  and 
measure  obtained  from  the  acre.** 

The  following  is  a  note  attached  to  the  Kcport  '^  It  appears  from  Stephen^s 
Book  of  the  Farm,  page  1070,  tliat  of  a  very  large  crop  of  barley  of  60  bushels,  the 
stitiw  weighed  3,080  lb.  per  acre,  so  that,  instead  of  double,  the  straw  (obtained  from 
the  experimental  plot)  was  more  than  triple  the  average.*' 

There  was  another  circumstance  attending  one  of  the  Doctor's 
experiments  which,  from  its  interesting  character,  is  particularly 
worthy  of  notice.  On  the  plot  B,  of  8  poles,  the  suspended 
w  ire  of  4  feet  high  was  found  to  be  too  low ;  he,  therefore,  fixed 
to  each  pole  a  piece  of  "  dry  pine  8  feet  high,  and  suspended 
two  wires  to  them,  one  at  that  elevation,  and  another  a  foot 
lower  down,  and  was  pleased  to  find  that,  after  some  time,  this 
jAot  partially  resumed  its  forn^r  dark  preen  colour''^  which  it  had 
previously  lost. 

The  lucid  and  highly  interesting  report  thus  given  by  Df " 
?orster,  of  his  first  series  of  experiments,  which  promised  to  teM 
yO  incalculable  benefits  to  all  civilized  nations,  was  an  inducement 
)f  no  common  order  to  enter  into  the  inquiry  with  as  Uttte' 
ielay  as  possible  ;  but  being  from  home  at  the  time  the  report - 
irrived  at  my  house,  and  not  returning  for  some  weeks  after* 
vards,  I  was  almost  too  late  in  getting  the  information  to  repeat 
,iie  experiments  to  advantage  on  crops  of  the  last  year's  growth. 
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Willing,  however,  to  let  no  (Opportunity  ee^pe  without  making 
a  trial,  so  far  as  circumstances  would  permit,  I  apptied  to  in;f 
friend,  Mr  John  Moore,  who,  being  one  of  the  eouncil  of  the 
Manchester  Botanic  Garden  Society,  soon  obtained  permission 
for  the  erection  of  an  apparatus  in  their  grounds,  and  which, 
with  the  assistance  of  Mr  Campbell,  the  curator,  was  accom- 
plished on  Wednesday,  April  the  23d,  on  a  plot  of  grass  in  the 
back  lawn. 

The  figure  of  the  plot  enclosed  by  the  under-ground  wires  was 
similar  to  Fig.  5,  a  parallelogram  20  yards  long  by  5  yards  wide. 
A  pole  15^  feet  high  was  firmly  fixed  in  the  ground  at  each  end 
of  the  plot,  as  at  N  and  S,  Fig.  5,  and  north  and  south  of  each 
other  per  compass-needle.  The  wire  employed  was  of  iron; 
two  lengths  of  which  were  suspended  in  the  air,  between  the 
tops  of  the  poles,  as  represented  by  Fig.  6,  one  of  the  strands 

Fio.  6. 
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being  about  18  inches  below  the  other.  A  branch-wire,  descend- 
ing from  each  end  of  this  asrial  pair,  was  twisted  a  few  times 
round  its  respective  pole,  for  security,  and  its  lower  extremity 
connected  with  the  under-ground  wire,  so  that  by  these  means 
the  several  parts  of  the  wire  formed  one  connected  system. 

On  the  24!th  of  April  I  erected  an  apparatus,  similar  to  that 
already  described,  on  a  field  of  oats  fanned  by  Mr  Jackson,  in 
Sir  Tliomas  Traffrod's  park,  about  three  miles  west  from  Man- 
chester. The  under-ground  wire  enclosed  a  parallelogram  30  yards 
long  and  10  yards  broad.  The  ends  of  the  plots  stretched  across 
two  neighbouring  ridges,  and  the  poles,  which  were  the  same  length 
as  those  in  the  botanical  gardens,  were  placed  in  thefurrow  between 
them.      This  furrow,  which  was  the  axis  of  the  parallelogram, 
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happened  to  be  very  nearly  in  the  tnagnetie  meridian.    The  corn 
plants  wer^  about  two  inches  high  when  the  apparatus  tvds  erected. 

On  Friday,  April  the  25th,  I  visited  Michael  Holt^s  farm  at 
Didsbury,  about  six  miles  south  east  of  Manchester,  and  got  per- 
mission to  erect  an  apparatus  in  a  field  where  wheat,  oats,  and 
bariey  were  growing,  and  on  Monday  the  28th  the  apparatus 
was  erected.  The  poles,  one  of  which  was  17i  feet,  and  the 
other  13i  feet*  above  ground,  were  erected  in  a  furrow  between 
a  ridge  of  oats  and  a  contiguous  ridge  of  barley;  These  furrows 
also  happen  to  be  nearly  in  the  magnetic  meridian.  The  poles 
were  30  yards  assunder,  which  was  the  length  of  the  parallelo- 
gram of  land  enclosed  by  the  under-ground  wires.  The  breadth 
of  the  plot  was  about  12  yards,  and  extended  across  the  two 
ridges — the  oats  on  the  western  ridge  and  the  barley  on  the 
eastern  one.     The  plants  were  about  two  inches  high. 

On  Wednesday,  April  30th,  I  erected  a  second  system  of  wires 
m  Sir  Thomas  Trafford's  park,  on  the  same  crop  of  oats  as  the 
other  apparatus  was  placed  the  previous  week.  The  poles  were 
16^  feet  above  ground,  and  30  yards  apart;  but  the  system  of 
wires  in  this  case  was  very  different  to  any  of  those  previously 
described.  It  consisted  of  four  parallel  wires,  which  hung  in  the 
same  vertical  plane  between  the  poles,  and  were  connected  to- 
gether by  cross  vertical  wires,  in  the  manner  shewn  in  Fig.  7. 

Fig.  7. 


From  the  lowermost  wire  hung  a  number  of  short  thin  pieces 

*  Those  lengths  of  the  poles  wci-e  not  cboscu  iuteotiouallj'  {  but  w«re  employed  be 
MimPi  BO  o**»e''  'wlea  were  on  tfie  farm. 
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of  wire,  for  the  purpose  of  tliro\nng  on  to  the  crop  any  electric 
fluid  that  might  be  caught  from  the  air  by  the  reticulated  system 
to  which  they  were  attached.  The  whole  of  this  metoUio  system 
was  well  insulated  by  means  of  fouj  silken  cords  and  tarred 
ropes,  which  kept  it  stretched  between  the  poles  without  touching 
them.  Half  of  each  insulating  cord  was  of  silk,  and  the  other 
half  tarred  rope,  the  latter  being  tied  to  the  poles.  When  thus 
strct<!hed  by  the  ropes  at  the  four  corners,  this  system  had  the 
appearance  of  an  electrical  net^  which,  l»y  exposing  an  extensive 
metallic  surface  to  the  air,  had  a  good  chance  of  collecting  more 
iliiid  than  a  single  wire  could  do. 

On  Saturday,  May  17th,  I  erected  an  apparatus  at  Kirby  Lons- 
dale, Westmoreland,  on  a  field  of  gi'ass  belonging  to  the  vicar, 
the  Rev.  J.  Hutton  Fisher.  The  iield  is  situated  on  a  limestone 
rock,  at  a  considerable  elevation  above  the  bed  of  the  river 
Lime,  which  flows  through  the  valley  at  the  distance  of  about 
a  quarter  of  a  mile.  The  limestone  substratum  is  covered  with 
good  brown  mould,  which  has  produced  crops  of  grass  for  many 
years.  The  field  had  been  well  manured  with  guano  about  ten 
days  previous  to  our  electrical  arrangements,  and  the  grass  was 
then  in  a  healthy  condition.  The  apparatus  was  similar  to  that 
at  Didsbury,  only  on  a  larger  scale.  Mr  Fisher  being  desirous 
of  having  the  experiment  made  under  precisely  the  same  circun;- 
stances  as  that  at  Findrassie,  lent  me  an  excellent  pocket  com- 
])a8s,  by  means  of  which  the  magnetic  meridian  was  very  easily 
ascertained,  and  in  this  meridian  the  suspended  wires  were  hung 
with  a  tolerable  degree  of  accuracy.  The  poles,  when  erected, 
were  1 6i  feet  high  above  ground,  and  55  yards  apart,  which  was 
the  length  of  the  parallelogram  enclosed  by  the  under-ground 
wire.  The  breadth  of  the  plot  was  22  yards.  The  sods,  which 
were  removed  to  make  the  gutter  for  the  reception  of  the  undei- 
ground  wire,  were  carefully  replaced,  after  securing  the  latter 
at  the  angles  of  the  plot  by  means  of  hooked  wooden  pegs. 

Oa  Saturday,  May  the  24th,  I  erected  my  sixth  apparatus  on 
a  field  of  grass  in  the  rear  of  Casterton  Hall,  the  elegant  and 
beautifully  situated  mansion  of  Mr  W.  W.  Garus  Wilson.  The 
dimensions  of  the  apparatus  were  precisely  the  same  as  those  at 
Kirby  Lonsdale,  and  the  position,  with  regard  to  the  magnetic 
meridian,  the  same  also.  The  land  had  been  manured  some  weeks 
previously  with  the  excrementitions,  liquids,  and  water,  collected 
from  the  stables  and  cow-houses.  The  grass  was  healthy,  and 
about  six  or  eight  inches  high.  The  servant  men  who  assisted 
were  very  careful  in  cutting  the  gutter  for  the  under-ground  wires, 
and  also  in  replacing  the  sods. 

In  all  these  six  cases,  the  wire  was  of  iron,  and  the  suspended 
parts  hung  in  the  magnetic  meridian,  or  nearly  so,  of  the  re- 
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spectivo  places.  The  under-ground  portions'  wero  secured  by 
means  of  hooked  pegs  at  the  angles  of  the  plots,  three  inohes 
below  the  surface  of  the  land,  and  covered  m  by  the  mould  in 
the  corn-fields,  and  by  the  sods  in  the  grass-fields,  that  had  been 
removed  to  make  the  gutters  for  their  reception.  These  precau- 
tions were  taken  in  order  that  five  of  the  experiments  might  bo 
conducted  under  precisely  the  same  arrangements  of  apparatus 
as  those  at  Findrassie. 

The  insulated  system  of  wires  represented  by  Fig.  7  was  em- 
ployed for  the  purpose  of  transmitting  immediately  to  the  leaves 
of  the  corn  plants  any  electric  fluid  the  system  might  collect 
from  the  air,  in  order  that  the  plants  themselves  might  become 
the  medium  of  conduction  to  the  roots  and  contiguous  soil ;  for 
as  this  seems  to  be  the  route  employed  by  nature  in  her  electro- 
transmissions  from  the  air  to  the  ground,  under  almost  every  cir- 
cumstance of  weather,  when  rain  is  not  falling,  there  is  reason  to 
believe  that  the  fluid  is  beneficially  employed  by  the  plants  during 
its  downward  transit  through  them. 

6.  Residt 8  of  the  foregoing  Experiments. 

In  the  Manchester  Botanic  Gardens, — In  consequence  of 
my  absence  from  home,  I  had  no  opportunity  of  visiting  any 
of  the  grounds  on  which  the  apparatus  was  erected  in  the 
vicinit\'  of  Manchester,  till  Thursday,  June  19th.  On  that 
day  1  visited  the  Botanic  Grardens,  when,  to  my  surprise, 
instead  of  finding  the  grass  all  around  the  plot  enclosed  by 
the  under-ground  wires  standing  and  unmolested,  I  beheld 
the  site  only  closely  shaven  by  the  last  iceekly  operation  of 
the  sythe,  to  which  it  had  been  subjected  from  the  time  the 
apparatus  had  been  erected,  so  that  no  means  were  left  for  com- 
paring the  grass  within  the  wire  and  that  which  ought  to  have 
boon  standing  outside.  Indeed,  so  strictly  had  the  scythe Vman 
adhered  to  the  rules  of  practical  geometry,  that  the  boundries  of 
the  parallelogram  were  as  accurately  defined  as  if  drawn  on 
paper  by  a  nicely  pointed  pencil. 

On  the  24th  of  June,  Mr  Campbell,  the  curator,  removed  th6 
apparatus  to  another  plot  of  grass  which  was  permitted  to  staml 
jnmolested  till  the  experiment  ended ;  but  although  the  appu^ 
•atus  stood  for  more  than  two  months,  no  perceptible  influence 
m  the  grass  was  known  to  occur.  It  must  be  observed,  how<- 
^ver,  that  on  neither  grass  plot,  and  especially  on  the  latter,  was 
Jiere  a  favourable  opportunity  for  a  fair  and  decisive  expert- 
iient,  in  consequence  of  the  great  number  of  trees  and  tall  shrubs 
hv*-'  stoo^l  near  to  the  apparatus. 
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OnUichadllolfsFarm  at  Didshury, — The  land  on  which  this 
experiment  was.  made  is  of  a  stiff  clayey  consistence,  and  this  was 
the  third  crop  since  the  field  was  manured,  which  was  with  stable 
and  cow-house  stuff.  The  first  crop  was  potatoes,  the  second 
wlieat,  and  this  third  oats  and  barley.  My  first  visit  was  on 
Friday,  June  29th.  The  two  suspended  wires  had  ^ot  entangled 
with  each  other  about  one-half  (southern  half)  of  their  lengths. 
The  crops  both  of  oatfl  and  barley  within  the  parallelogram  of 
wires,  and  for  a  few  ridges  exterior  to  it,  had  a  very  distinguish- 
ed appearance  from  those  on  any  other  part  of  the  field.  The 
ridge  of  oats,  both  within  the  under-ground  wire  and  exterior  to 
it  at  the  ends  of  the  enclosed  plot,  was  much  taller,  had  stronger 
stems  and  blades,  and  of  a  far  deeper  green  colour  than  any 
other  plot  of  oats  on  the  field. 

The  first  ridge  exterior  to  the  wires  (westward)  was  the  next 
best  in  point  of  gi'owth  and  depth  of  colour.  The  third  ridge  in 
tlie  series  was  a  little  inferior,  both  in  growth  and  colour,  to  that 
last  described ;  and  the  crop  on  the  fourth  ridge  was  just  distin- 
guishable from  the  rest  on  that  side  of  the  field.  Hence,  if  these 
distinguishing  characteristics  in  the  crop  were  due  to  electric 
action,  as  I  have  reason  to  believe  was  the  fact,  the  influence  was 
greatest  within  the  wires,  and  spread  outwards  over  three  ridges 
at  least,  but  with  diminished  effects  as  the  distance  increased, 
until  these  effects  totally  vanished  by  merging  into  the  general 
character  of  the  crop  on  the  other  parts  of  the  land. 

With  respect  to  the  barley  crop  which  was  on  the  eastern 
side  of  the  oats,  the  electrical  effects,  though  eminently  distin- 
guishable in  the  growth  of  the  .plants,  were  much  less  remarkable 
than  the  oats  in  point  of  colour.  The  ridge  icithin  the  wire, 
even  those  parts  of  it  exterior  to  the  plot  enclosed,  was  the  finest 
barley  in  the  field,  but  the  colour  was  only  a  mere  shade  deeper 
than  that  of  the  other  parts  of  the  crop.  The  first  ridge  outside 
the  \yire  was  obviously  the  next  best  on  the  barley  inside  of  the 
apparatus;  but  the  distinction  here  was  nothing  like  so  finely 
marked  as  on  the  oats. 

It  will  bo  necessary  here  to  remark  that  the  spring  season  of 
last  year  was  very  cold  and  dry,  and  attended  by  almost  con- 
tinuous east  winds,  and  scarcely  any  rain  had  fallen  on  the  field 
from  the  erection  of  the  apparatus  to  the  time  of  my  first  visit, 
when  the  crops  assumed  the  appearances  above  described. 
Previously  to  my  second  visit  to  l)idsbur}%  which  was  on  Wed- 
nesday, July  2(1,  a  favourable  change  for  the  growth  of  crops 
had  taken  place  in  the  weather,  which  had  become  warm,  showery, 
and  genial.  The  crops,  on  every  part  of  the  field,  had  now  shot 
into  ear,  and  displayed  a  fine  healthy  condition.  The  ridge  of 
oats  within  the  wires,  and  also  exterior  to  the  ends  of  the  pai'ol- 
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lelogram,  was  still  taller  and  of  a  deeper  green  thaji  on  the 
neighbouring  ridges,  but  the  difference  now  was  not  near  so 
great  as  before ;  and  on  some  parts  of  the  field,  at  a  distance 
from  the  apparatus,  the  colour  of  the  oats  was  quite  as  deep  as 
that  within  the  wires.  The  barley  was  nearly  of  a  uniform 
colour  throughout,  but  that  on  the  ridge  on  whicn  the  apparatus 
was  placed  had  still  the  best  appearance. 

With  respect  to  the  change  which  had  taken  place  in  the  ap- 
pearance of  the  crops  between  my  two  visits,  much  had  neces- 
sarily been  accomplished  by  the  favourable  state  of  the  weather; 
for,  previous  to  the  first  visit,  the  cold,  cheerless,  dry,  easterly 
winds,  although  probably  highly  charged  with  electric  fluid,  liad 
rendered  the  surface  of  the  land  arid,  hard,  and  an  inferior  con- 
ductor, by  which  means  the  fluid  collected  by  the  suspended 
wires,  and  conducted  to  those  below,  would  experience  a  con- 
siderable resistance  to  its  dispersive  tendency,  and  would  re- 
quire a  comparatively  longer  time  in  spreading  to  great  distances 
from  the  apparatus  than  if  the  land  had  been  in  a  more  favour- 
able conducting  state.  Moreover,  the  air  in  contact  with,  and 
at  some  distance  above  the  young  plants,  being  drj',  would  not 
have  that  tendency  to  yield  the  electric  fluid  which  it  held  in 
suspension  to  the  growing  crop,  as  if  it  had  been  saturated  with 
moisture,  under  which  circumstances,  that  part  of  tho  ci'op 
nearest  to  the  apparatus  would  receive  a  greater  supply  than  would 
bo  obtained  by  any  other  part  of  the  field,  and  probably  not  too 
much  for  promoting  a  rapid  and  healthy  vegetation  under  tho 
prevailing  circumstances  of  tho  weather. 

The  favourable  change  of  weather  which  took  place  shortly 
after  my  first  visit  would  obviously  be  productive  of  a  corre- 
sponding change  in  all  the  peculiarities  of  electric  action  of  the 
air,  land,  and  crop.  The  genial  showers,  laden  with  electric 
matter,  which  fall  at  that  season  of  the  year,  soon  saturate  the 
land  with  water,  rendering  it  a  good  conductor,  and  supply  it 
abundantly  with  the  electric  stimulus.  The  air,  also,  being  now  ' 
moist,  loses  its  insulating  quality,  and  becomes  more  uniformly 
charged  with  electric  fluid  to  a  great  height  above  tho  surface 
of  the  land,  and  yields  it  as  abundantly  to  the  pointed  and  sharp- 
edged  leaves  of  corn  and  grass  as  to  other  conductors  more 
elevated  in  their  vicinity.  Under  these  circumstances,  the  wires 
suspended  between  tho  poles  lose  all  their  superiority  over  tho 
plants  themselves  in  drawing  electric  fluid  from  the  air,  and  be- 
come completely  incapacitated  for  bringing  down  an  extra  supply, 
even  if  it  were  wanted,  from  an  upper  stratum  in  which  they  are 
ntuated.  Consequently,  every  part  of  tho  land  becomes  equably 
stnd  abundantly  supplied,  and  the  crop  alike  stimulated  by  elec- 
yr^'*ji^  agency. 
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Notwithstanding  these  natural  advantages  dispensed  to  the 
general  welfare  of  the  crop,  that  part  of  it  within,  and  vicinal 
to,  the  apparatus,  still  maintained  a  decided  superiority  even  to 
the  time  of  reaping.  I  collected  specimens  of  the  oats,  after 
being  cut,  from  various  parts  of  the  field.  The  difference,  though 
not  so  conspicuous  in  the  size  of  the  grain,  was  very  remarkable 
in  the  straw,  which,  in  that  collected  from  the  remotest  parts  of 
the  field,  shewed  it  to  be  about  six  inches  shorter  than  that  col- 
lected from  about  the  apparatus ;  and  the  average  thickness  of 
the  stems  was  less  than  two-thirds  of  that  of  the  latter.  On 
counting  the  grains  in  a  great  number  of  ears  in  both  specimens, 
the  average  number  on  ea<;h  individual  stem  was  found  consider- 
ably greater  on  those  plants  grown  close  to  the  apparatus  than 
on  any  other  in  the  field,  the  average  number  of  grains  being 
about  50  on  the  former  and  35  on  the  others.  Several  very  fine 
stems  were  found  amongst  all  the  specimens,  some  of  which 
carried  80  grains  of  oats ;  but  the  generality  of  those  straws 
taken  at  a  distance  from  the  apparatus  carried  less  than  30 
grains.  Hence,  although  the  size  and  quality  of  the  grain  were 
nearly  alike  on  every  part  of  the  field,  the  quantify^  on  an  ave- 
rage number  of  straws,  was  much  in  favour  of  that  which  grew 
nearest  to  the  apparatus. 

With  regard  to  the  relative  quantities  of  grain  that  grew  on 
equal  quantities  of  land,  I  have  no  means  of  knowing;  for  no 
part  of  the  crop  was  either  measured  or  weighed  for  that  pur- 
pose :  but  the  men  who  reaped  it,  and  also  their  master,  Michael 
Holt,  junior,  who  has  the  charge  of  the  farm,  told  me  that  the 
finest  part  of  the  crop,  in  every  respect^  was  within  the  wires  and 
close  about  them. 

The  barley  crop,  however,  did  not  display  the  same  charac- 
teristic difference  as  was  observed  in  the  oats;  for,  although 
the  reapers  all  agreed  that  the  best  crop  was  close  to  the  wires, 
I  should  not  be  warranted  in  saying  that  the  specimens  which  I 
collected  gave  a  decided  indication  of  superiority  in  that  parti- 
cular part  of  the  crop,  either  in  the  magnitude  of  the  straw  or 
in  the  quality  of  the  grain ;  but  as  I  had  no  means  of  ascer- 
taining the  relative  number  of  com  stalks  produced  by  similar 
areas  of  land  in  different  parts  of  the  field,  it  is  possible  that  the 
reapers  alluded  to  the  weight  of  the  crop  as  it  presented  itself 
to  the  sickle. 

In  Sir  Thomas  Trafford's  ParJ:. — In  these  lands  but  very  littlo 
can  be  advanced  in  favour  of  any  peculiar  mark  of  electrical 
influence  that  was  derived  through  the  instrumentality  of  tho 
apparatus.  The  field  on  which  the  oats  grew  was,  within  thfe 
last  twenty  years,  the  site  of  a  barren  moss  ;  and  the  soil  now 
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being  of  a  spongy  vegetable  constitution,  is  well  calculated  to 
hold  a  great  quantity  of  water  in  suspension,  which  it  does, 
notwithstanding  the  extensive  drainage  to  which  it  has  been 
subjected.  Five  crops  have  been  gathered  since  the  land  was 
manured.  The  first  crop  was  potatoes,  the  second  wheat,  the 
third  and  fourth  clover,  and  the  last  year's  crop  oats. 

I  visited  this  field,  for  the  first  time  after  the  apparatus  had 
been  erected,  on  Saturday,  June  21st.  The  crop  looked  remark- 
ably healthy  over  every  part  of  the  field,  and,  whilst  standing 
at  a  distance,  without  any  perceptible  superiority  on  any  mr- 
ticular  plot.  On  walking  into  the  field,  however,  and  pulling 
several  of  the  best  plants  I  could  find  from  different  parts,  with 
a  view  of  comparing  them,  the  difference  in  their  growth  was 
readily  discovered.  The  length  of  those  collected  near  to  the 
apparatus  (first  erected)  measured,  on  the  average,  'about  three 
feet  three  inches  from  the  ground  to  the  tips  of  the  highest 
leaves,  whilst  the  average  length  of  the  others  was  about  two 
feet  five  inches,  there  being  a  aiffercnce  of  about  ten  inches.  The 
thickness  of  the  stalks,  however,  did  not  correspond  with  their 
lengths,  being  nearly  equal  in  all  the  specimens. 

Aly  second  visit  to  this  field  was  on  Friday,  the  29  th  of 
August.  TJio  corn  was  much  laid  by  the  heavy  rains  that  had 
fallen,  and  was  turning  yellow  to  ripen.  No  difference  in  the 
character  of  the  crop  could  be  distinguished  in  any  part  of  the 
field  ;  but,  in  order  to  form  an  idea  of  the  growth  of  the  plants 
since  my  previous  visit,  I  measured  a  great  number  of  tlie  plants, 
whose  average  length  was  upwards  of  seven  feet,  so  that  the 
growth  in  about  ten  weeks  was  nearly  three  feet.  The  crop 
when  shorn  was  grand  in  the  extreme.  It  was  housed  in  the 
second  week  of  September.  I  was  at  the  farm  at  the  time,  tO 
make  inquiries  of  Mr  Jackson  and  his  men.  Nothing  remarkable 
relative  to  the  crop,  beyond  that  of  its  unusual  fineness,  had  been 
observed  by  any  of  them;  but  a  circumstance  of  a  very  singular 
nature  had  been  noticed  whilst  reaping  it.  A  splendid  crop  of 
thistles,  which  had  no  parallel  in  the  field,  was  met  within  and 
about  the  wires. 

To  the  reader  who  has  paid  attention  to  the  principles  of  elecr. 
tricity  which  appear  in  the  preceding  section,  the  uniformity  of 
he  crop,  in  this  case,  will  bo  easily  accounted  for.  The  wet 
character  of  the  land  would  afford  every  facility  for  a  rapid  dis- 
semination of  the  electric  fluid  which  arrived  at  it,  whether 
ihrough  the  medium  of  rain,  the  plants,  or  the  apparatus,  and 
jvery  part  of  the  field  would  almost  equally  partake  of  its  influ- 
■'nce.  In  every  case,  however,  when  the  air  is  dry,  the  apparatus 
vill  collect  and  carry  down  to  tho  land  an  immense  quantity  of 
Wu\    w^ii^h.  ^t'l*^'  vise   \\  *^o^M  nof.  ^i^tain.     Therefore,  under 
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these  circumst^uices,  the  intensity  of  the  electric  action  will  always 
be  greatest  about  the  under-ground  wires,  whatever  irtay  be  the 
nature  of  the  soil  in  which  they  are  placed.  But  as  the  accu- 
mulation of  fluid  and  consequent  intensity  of  electric  action  at 
the  bottom  of  the  apparatus  will  be  inversely  as  the  conducting 
character  of  the  land,  the  influence  of  that  action  on  dry  land 
ought  always  to  be  more  conspicuously  marked  in  its  limitations 
about  the  apparatus,  than  on  wet  land,  over  which  it  would  be 
more  rapidly  and  generally  distributed.  A  comparison  of  the 
residts  first  observed  on  the  dry  hard  clayey  land  at  Didsbury 
with  those  obtained  on  wet  spongy  land  in  TrafTord'^s  Park 
seems  well  calculated  to  develope  an  open  declaration  of  the  just- 
ness of  those  beautiful  laws  of  electricity,  whilst  the  novel  and 
remarkably  interesting  character  of  the  facts  themselves  may 
tend  to  exalt  the  cause  of  science,  and  become  useful  landmarks 
in  this  its  peculiar  application. 

I  was  particularly  unfortunate  with  the  reticulated  apparatus 
rcpresentated  by  Fig.  7.  Its  weight,  together  with  the  force  of 
the  wind  to  whicli  it  was  exposed,  had  stretched  the  wires  to  such 
a  degree,  that  I  found  it  hanging  amongst  the  corn-plants  on  my 
first  visit,  so  that  I  paid  no  further  attention  to  it. 

On  the  Grass  Field  at  Kirhy  Lonsdale, — As  I  had  no  oppor- 
tunity of  visiting  Kirby  Lonsdale  whilst  the  grass  was  growing, 
nor  any  knowledge  whatever  respecting  its  progress  till  Novem- 
ber, the  interestinff  repoi*t  that  I  have  to  make  in  this  case  is 
founded  solely  on  the  information  which  I  received  directly  from 
Mr  Fisher  himself,  whom  I  visited  at  the  vicarage  on  Saturday 
the  8th.  It  appears  that  a  remarkably  fine  plot  of  grass,  of  a 
rectangular  figure,  and  much  superior  to  any  other  in  the  field, 
crossed  the  under-ground  wires  at  nearly  a  right  angle,  and  ex- 
tended eastward  to  a  considerable  distance,  and  upwards  of  50 
yards  westward  of  the  wires.  This  plot  of  grass  had  its  longest 
sides  nearly  at  right  angles  to  the  magnetic  meridian,  and  its 
breadth  within  the  wires,  or  nearly  so,  and  reached  considerably 
farther  westward  than  eastward. 

After  obtaining  this  information  from  Mr  Fisher,  I  met 
William  Muckald,  his  servant,  who  assisted  in  erecting  the  appa- 
ratus and  in  mowing  the  ^ass.  Muckald  corroborated  Mr 
Fisher'^s  statement  in  the  following  emphatic  provincial  style — 
"  Wy,  I  niver  sa  tlike  in  o  me  life ;  it  beat  o  toother  eet  field  far 
cQough.  John  Hodghson  helpM  ta  inaa  it,  en  when  we  cam  tet 
thick  spot,  ho  sed,  ^  dam  t\vires,  t^gerss  is  sa  thick  I  can  hardly 
maa  it."     En  Fs  sure  it  capt  ought  et  iver  I  saa ;  that  it  did.^ 

At  Casterton  Hall. — In  this  case  I  have  but  little  to  say,  either 
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in  favour  of  the  experiment  or  otherwise.  I  have  had  no  oppor- 
tunity of  seeing  the  crop  myself,  nor  of  hearing  anything  about 
it,  excepting  through  the  medium  of  a  note  from  my  friend  Mr  J. 
Forster  of  Kirby  Lonsdale,  to  whom  I  wrote  to  make  inquiries 
respecting  the  result.  Mr  Garus  Wilson  had  informed  him  that 
"  ho  saw  no  improvement,  or  if  any,  very  slight,'*''  on  that  parti- 
cular plot  enclosed  by  the  wires.  Mr  Wilson  "  attributes  it  to 
the  land  having  been  previously  excessively  manured.*" 

7.  Remarks^  and  Practical  Rules  for  Future  Experiments. 

As  the  experiments  which  I  have  myself  made  on  farm-crops 
were  undertaken  for  the  developemcnt  of  facts  only,  I  have,  in 
these  first  trials,  strictly  conformed  to  the  plan  of  operating  first 
brought  into  use  at  Findrassie,  being  well  aware  that  whatever 
might  bo  the  results,  my  labours  would  be  les»  liable  to  censure  , 
tlian  if  I  had  pursued  a  different  course.  Moreover,  as  it  often 
happens  in  experimental  inquiries  that  the  best  method  of  get- 
ting hold  of  the  clue  of  truth  is  to  pursue  the  same  route  that 
has  led  others  to  success,  it  would  have  been  unwise  to  liave 
deviated  materially,  in  any  trial,  previously  to  an  acquaintance 
with  tho  fruits  that  were  to  bo  met  with  in  the  patlis  already 
pointed  out. 

Having  nothing  in  view  beyond  the  cause  of  truth,  I  havo  been 
particular  in  giving  a  faithful  report  of  every  fact  of  consequence 
attending  these  experiments,  that  have  directly  or  indirectly 
come  to  my  knowledge,  whether  they  may  appear  favourable 
or  unfavourable  indications  of  enhancing  the  productions  of  the 
land  by  this  mode  of  treatment.  That  the  experiments  might 
assume  a  practical  form,  easily  repeated  by  the  farmer,  and  under 
circumstances  most  likely  to  be  interesting  to  him  and  to  securo 
his  attention,  they  have  all  been  made  on  a  large  scale,  on  diffe- 
rent soils  and  crops,  and  in  districts  wide  apart  from  each  other. 
The  results  have  varied  in  a  considerable  degree  and  in  a  very 
remarkable  manner ;  for,  although  an  electrician  might  easily 
havo  foretold  that  the  influence  was  not  likely  to  be  fenced  in 
by  the  under-ground  wires,  and  wholly  limited  to  tho  enclosed 
irea,  its  stretching  westward  more  particularly  than  in  any  other 
direction,  as  was  obviously  the  case  at  Didsbury  and  Kirby 
Lonsdale,  is  a  circumstance  perfectly  novel  in  the  catalogue  of 
electrical  phenomena,  and  has  no  parallel  in  electrical  science. 

M.  Ampbre,  a  French  philosopher,  about  the  year  1821,  ad- 
k^anccd  an  hypothesis  to  account  for  the  magnetism  of  the  earth, 
by  supposing  a  continuous  flow  of  electric  fluid  round  its  axis 
rom  east  to  west ;  but  as  these  imaginary  currents  have  yet  to 
JK)  discovered,  the  pecuUar  €|i9tribution  of  electric  influence  Above 
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noticed,  cannot  with  propriety  be  referred  to  any  such  canse, 
until  more  facts  become  developed  to  shew  that  they  absolutely 
exist.  If  continuous  electric  currents,  from  east  to  west,  tra- 
versed the  air  alone  above  the  earth's  surface,  the  needle  would 
have  the  opposite  direction  to  that  it  now  places  itself  in,  or  its 
present  north  end  would,  under  those  circumstances,  become  its 
south  end,  according  to  the  principles  of  electro-magnetism.  If, 
however,  at  the  same  time,  more  powerful  currents  traversed  the 
body  of  the  earth  in  the  same  direction,  the  needle  would  obey 
the  latter,  and  assume  its  present  well-known  position.  But  as 
the  needle  does  not  change  its  position  either  in  the  deepest 
mines  or  at  the  greatest  atmospheric  altitudes  hitherto  arrived 
at,  there  is  no  evidence  of  electric  currents  in  the  air ;  and  if 
any  exist  in  the  earth  to  which  its  magnetism  is  due,  the  most 
poweHul  of  their  forces  must  be  situated  at  greater  depths  be- 
neath the  surface  than  have  yet  been  explored. 

Since,  then,  there  is  no  reason  to  believe  that  a  continuous 
electric  tide  in  the  air  sweeps  the  surface  of  the  land  from  east 
to  west,  nor  any  means  at  our  disposal  of  confining  electric  in- 
iiuences  within  the  limits  of  a  marginal  wire  in  the  ground,  there 
is  no  authority  from  facts  for  making  choice  of  the  magnetic 
meridian  as  a  more  ad>antageous  position  than  any  other  for 
the  suspended  wires  to  be  placed  in,  nor  ought  it  to  be  expected 
that  any  gain  is  to  be  derived  by  bordering  a  plot  of  land  with 
those  that  are  under  ground.  The  prevaiHng  winds  ought  to  bo 
attended  to  when  selecting  positions  for  the  suspended  wires, 
and  those  under  ground  ought  to  branch  out  in  various  direc- 
tions, to  facilitate  an  extensive  distribution  of  the  fluid  over  tho 
land. 

The  prevailing  winds  in  most  parts  of  Great  Britain  are 
easterly  in  the  spring  season  and  westerly  during  most  part  of 
the  summer ;  therefore,  a  pair  of  wires  stretched  in  a  N.Jj.  and 
S.W.  direction,  and  another 
pair  beneath  or  above  cross- 
ing them  at  right  angles,  near 
the  middle,  as  represented  by 
Fig.  8,  would  probably  fonn 
as  good  a  system  for  the  sus- 
pended portion  of  the  appa- 
ratus as  any  that  could  bo 
suggested.  Tho  wires,  in  all 
cases,  ought  to  be  of  copper, 
because  of  its  superior  con- 
ducting character  and  its  ca- 
pability of  withstanding  the  action^of  damp  air  and  moist  ground, 
and  the  upper  portion  elevated  as  high  in  the  air  as  is  practi- 
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cable ;  and  as  tall  trees  rob  the  air  of  a  considerable  amount 
of  fluid,  the  suspended  wires  ought  not  to  be  situated  near  them. 
The  system  of  wires  here  recommended  would  require  either 
four  or  five  poles  for  its  suspension,  according  to  its  extent.  If 
each  strand  of  wire  be  not  more  than  50  yards  long,  four  pdea 
(one  at  each  end)  will  be  sufficient ;  but  if  much  longer,  it  will 
be  necessary  to  have  the  system  supported  at  the  intersecting 
point  by  a  fifth  pole ;  because  long  wires,  if  not  sufficiently  sup- 
ported, bend  downwards  considerably,  and  cannot  be  kept  at  a 
proper  height.  The  supporting  poles  may  be  of  any  kind  of 
wood,  and  either  seasoned  or  not ;  for  as  the  object  is  to  elec- 
trify an  extensive  surface  of  land,  and  no  insulation  required, 
it  is  a  matter  of  no  consequence  whether  the  fluid  descends  by 
means  of  the  poles  or  through  the  instrumentality  of  the  branch- 
wires. 

The  principal  wires  at  the  bottom  of  the  system,  which  receive 
the  fluid  at  the  ground,  ought  to  stretch  from  pole  to  pole, 
directly  under  those  suspended  above ;  and  from  these  main 
icires  or  prime  conductors  other  wires  ought  to  proceed  in  various 
directions,  especially  on  diy  Fio.  v> 

land.  Fig.  9  will  illustrate  a 
system  of  wires  well  adapted 
for  distributing  the  fluid  to 
a  considerable  area  of  land. 
The  situations  of  the  poles 
are  at  the  ends  of  the  black 
lines  which  cross  each  other, 
and  the  black  linos  them- 
selves are  the  main  wires  6r 
prime  conductors.  Tho  dot- 
ted lines  shew  the  directions 
in  which  the  branch-wires 
proceed  from  their  respective 
prime  conductors. 

Although  on  wet  land  it  might  not  be  absolutely  necessary  to 
have  the  bottom  wires  placed  beneath  the  surface,  yet  on  dry 
land  there  would  bo  an  advantage  in  having  them  buried  even 
four  or  more  inches  deep,  in  order  that  they  may  be  in  contact 
with  moist  mould,  and  thus  facilitate  the  dissemination  of  the 
luid ;  and,  for  security's  sake,  it  would  be  well  to  have  them 
mder  ground  on  all  lands,  whether  wet  or  dry.  The  branch- 
>tires  which  descend  from  those  that  are  suspended  may  be 
wisted  a  few  times  round  their  respective  poles  to  secure  them 
igainst  injury,  and  thev  should  form  a  good  connexion  at  the 
)ottoms  of  the  poles  with  the  under-ground  wires.  In  very  ex- 
^nf^'-a  <?pMp  it  may  be  necessary  to  have  two  or  more  apparatuses 
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erected,  for  the  purpose  of  collecting  a  BufBioient  quantity  of 
fluid  to  produce  the  best  effect,  or  one  individual  system  may  be 
so  extended,  by  means  of  additional  poles  and  wires,  as  to  answer 
the  same  purpose.  In  every  case  the  apparatus  ought  to  be 
erected  early  in  the  spring  season,  in  order  that  it  may  be 
serviceable  during  the  dry  weather  that  often  prevails  for  several 
weeks  after  seed-time. 

Tiiere  is  a  remarkable  circumstance  which  generally,  though 
not  universally,  presents  itself  in  corn  fields,  viz.,  tlie  head  lands, 
or  end  ridges,  produce  the  best  crops.     I  have  heard  various 
attempts  at  explanation  by  very  intelligent  farmers,  but  none 
that   have   appeared   satisifactory.      Some  ascribe  the  circum- 
stance to  those  parts  of  the  field  being  most  trodden  by  the 
horses ;  others,  that  it  is  in  consequence  of  an  accumulation  of 
the  best  mould,  brought  from  the  other  parts  by  the  plough ; 
and    others  again  allude  to  the  shelter  and  shade  afforded  by 
the  fences.     The  latter  explanation  would  certainly  look  most 
feasible  if  the  best  crops  were  always  found  on  the  southern 
sides  of  the  fields  and  close  to  the  highest  fences,  which  is  not 
the  case;  therefore  the  effect  must  proceed  from  some  other 
cause  than  shading.     Luxuriant  hedges,  whether  high  or  low, 
collect  immense  quantities  of  electric  fluid  from  the  air,  and  con- 
duct it  to  their  i*oots,  where  they  yield  a  portion  to  the  soil  in 
which  they  grow.     Tall  trees  supply  the  land  still  more  abun- 
dantly in  ])roportion  to  the  extent  of  their  foliage  ;  and  it  is  very 
remarkable  that  com  is  generally  most  luxurious  close  to  the 
site  of  trees  that  happen  to  be  growing  in  hedges  ;  unless  they 
be  ash  trees,  which,  in  most  cases,  produce  the  opposite  effect. 
I  have  observed  the  different  effects  on  crops  that  different  kinds 
of  trees  produce  in  many  instances ;  but  in  none  have  I  seen  the 
contrast  so  regularly  and  strikingly  marked  as  in  a  hedge  border- 
ing one  side  of  a  corn  field  in  Coverdale,  Yorkshire,  during  last 
summer.     The  hedge  was  studded  with  fine  trees,  about  twenty 
in  number,  and  alternately  elm  and  ash.     Opp(>site  every  elm  the 
crop  was  more  luxuriant  than  in  any  other  part  of  the  field,  and 
of  a  fine  deep  green  colour ;  whilst  that  which  grew  ojiposite 
tlie  ash  trees  was  very  much  inferior  to  any  of  the  rest.     Indeed 
it  looked  completely  dwarfish,  thin,  and  dingy,  when  compared 
with  its  alternating  fine  well-grown  patches  that  appeared  within 
the  influence  of  the  elms.     I  visited  the  spot  several  times  for 
the  purpose  of  gratifying  my  curiosity  on  this  interesting  spec- 
tacle, as  well  as  with  a  view  of  discovering  some  clue  to  the 
cause.     But  although  I  took  a  minute  and  careful  survey  of  sur- 
rounding   circumstances,  such  as  the  effects  of  trees  and  tall 
hedges  in  the  neighbourhood,  and  the  different  aspects  of  crops 
at  a  distance  from  fences  of  every  kind,  and  have  since  exer- 
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cised  much  thought  on  the  subject,  I  must  confe9^  that  I  am  stiil 
at  a  loss  respecting  the  baneful  influence  of  the  ash ;  and  all 
that  I  can  learn  from  the  farmers  is,  that  ''  the  aah  is  a  poison- 
ous tree.''  There  are  instances,  however,  in  which  good  crops 
grow  under  ash  trees,  so  that  its  supposed  poisonous  qualities 
are  not  universally  attended  with  the  same  effects  ;  nor,  indeed, 
are  we  led  much  nearer  to  the  true  cause  by  merely  entertaining  the 
idea  of  a  malignant  quality  being  a  residentiary  peculiar  to  the 
ash.      The  influence  of  trees  on  crops  forms  a  topic  of  gi*eat  im- 

Eortance  both  to  the  philosopher  and  the  farmer ;  and  if  the 
itter  were  to  undertake  an  extensive  series  of  observations,  and 
faithfully  record  the  facts  that  fall  within  his  notice,  the  pioneer- 
ing part  of  the  business  would  soon  be  accomplished,  and  much 
valuable  data  would  be  collected  for  the  contemplations  of  the 
philosopher. 

Much  creditisalready  duetofarmersforadvancingtheir  art  to  its 
present  elevated  position  ;  for  although  chemistry  has  materially 
assisted  in  the  cultivation  of  land,  it  has  chiefly  been  in  the  discovery 
of  the  elements  of  such  food  as,  by  long  experience,  was  found 
most  beneficial  to  the  health  and  growth  of  the  vegetable  produc- 
tions of  the  land,  and  in  pointing  out  novel  sources  of  supply ; 
whilst  all  the  experience  of  value  has  emanated  from  the  farmer's 
own  modes  of  operating,  independently  of  any  aid  from  the  la- 
boratory chemist,  whose  services  are,  of  course,  of  a  subsequent 
date.  The  rules  of  his  art  will  always  enable  the  practical 
chemist  to  be  of  much  service  in  providing  food  for  plants, 
although  it  may  require  a  higher  order  of  investigations  than 
those  he  is  in  the  habit  of  pursuing  to  discover  the  characters 
and  operations  of  those  forces  which  stimulate  the  organs  of. 
vegetables  to  avail  themselves  of  the  food  thus  supplied  for  their 
use.  If,  as  is  now  generally  admitted,  the  functional  powers  of 
plants  have  an  electric  origin,  the  investigation  necessarily  de- 
volves upon  the  experienced  electrician,  in  whose  province  alone 
are  these  forces  to  be  contemplated  to  advantage.  It  would 
appear,  indeed,  from  the  multitude  and  variety  of  facts  that  have 
obtruded  themselves  on  the  notice  of  philosophers,  that  it  is 
the  electrician's  province  in  which  the  basement  of  vegetable 
physiology  is   most  likely  to  be  permanently  laid ;    where  the 

undamontal  principles  of  scientific  fanning  are  to  be  framed ; 
ind,  consequently,  from  which  must  ultimately  flow  the  greatest 

blessings  that  the  earth  can  confer  upon  man. 

P.S. — Since  the  preceding  essay  was  completed,  I  have  had  an 
.pportunity  of  reading,  in  the  "Edinburgh  PhilosophicalJournal,'^ 
i,  paper  from  the  pen  of  Dr  Fyfe,  in  which  appears  a  long  cata- 
oj-'i**  o^  experiments  carried  on  TT^er  his  own  superintendence^ 
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and  as  it  is  highly  probable  that  such  a  long  list  of  unsuccessful  ex- 
periments may  have  a  very  different  effect  on  many  readers  to 
that  which  the  author  is  desirous  it  should  produce,  a  few  con- 
ciliatory remarks  may  be  useful  in  this  place.  In  alluding  to 
the  wires"*  action  on  the  magnetic  needle,  our  author  did  not 
succeed  in  obtaining  any  deflections  as  had  been  observed  by 
Dr  Forster.  Now,  as  it  is  possible  that  the  magnetic  action  in 
question  was  due  to  the  iron  wire  employed  at  Findrassie,  Dr 
Fyfe's  copper  wire  would  not  produce  a  similar  result.  And  if 
the  deflections  at  Findrassie  were  due  to  electric  currents,  which 
is  not  likely,  that  would  be  no  reason  why  similar  currents  should 
be  traversing  Dr  Fy fe's  wire  at  the  precise  time  that  the  observations 
were  made.  The  electroscope  tests  which  Dr  Fyfe  resorted  to 
detennined  nothing  farther  than  what  an  electrician  would  have 
predicted  where  no  insulation  was  concerned.  That  the  galvanic 
experiments  produced  no  remarkable  results  is  a  circumstance 
not  to  be  wondered  at,  since,  if  any  electric  action  took  place,  it 
could  only  arise  from  a  slight  disturbance  of  the  electria  fluid 
natural  to  the  mould  between  the  copper  and  the  zinc  plates, 
which  would  neither  augment  nor  diminish  the  original  quantity. 


THE  FARMERS    NOTE-BOOK. NO  XI. 

LoudorCs  Self- Instruct  ion  for  Young  Land- Stewards^  &c.* — 
It  will  be  seen,  by  the  date  given  below,  that  this  is  a  posthumous 
publication,  the  last,  in  all  probability,  that  will  be  enriched  by 
any  of  the  previously  unpublished  writings  of  the  esteemed  Mr 
Loudon.  Two  years  have  already  elapsed  since  his  active,  indus- 
trious, and  eminently  useful  life  reached  its  close,  and  this  is  a 
further  contribution  to  the  immense  mass  of  valuable  matter  for 
which  the  public  have  long  been,  and  still  are,  his  debtors.  It 
is  not  easy  to  estimate  the  influence  which  his  numerous  works 
have  exercised  on  the  various  departments  of  rural  economy  of 
which  they  treat.  We  are  in  the  full  possession  and  enjoyment 
of  many  of  the  benefits  which  resulted  from  his  indefatigable 
labours,  and  we  do  not  in  this  instance  belie  our  habitual  cha- 
racter of  being  somewhat  indifferent  as  to  the  source  from  which 
we  originally  derived  them.     But  it  is  impossible  to  consider  the 

♦  Self-Instruction  for  Young  Gai-deners,  Foresters,  Bailiffs,  Land-Stewards,  and 
Farmers,  in  Arithmetic  and  Book- Keeping,  Geometry,  Mensuration,  and  Practical 
Trigonometry,  Mechanics,  Hydrostatics,  and  Hydraulics,  Land-Surveying,  Level- 
ling, Planning,  and  Mapping,  Architectural  Drawing,  and  Isometrical  Projection 
and  Perspective :  with  Examples,  shewing  their  Application  to  Horticultural  and 
Agricultural  Purposes.  By  the  late  J.  C.  Loudon,  F.L.S.H.S.,  eio.  With  a  Me- 
hi  ir  of  the  Author.  Illustrated  wiih  numerous  engravings.  London:  Longman 
and  Co.      1845. 
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nature  and  extent  of  Mr  Loudon'^s  works — ^the  immense  mass  of 
information  they  convey  on  almost  every  department  of  landscape- 
gardening,  horticulture,  arboriculture,  agriculture,  many  branches 
of  natural  history,  rural  architecture,  and  other  similar  subjects 
— the  fulness  of  detail,  and  encyclopediac  range  of  intelligence 
with  which  they  are  treated,  and  nearly  all  illustrated  by  such  a 
profusion  of  beautiful  engravings,  (printed  along  with  the  text,  a 
method  which,  though  now  so  familiar  to  us^  he  was  the  first  to 
practise  on  a  large  scale,)  that  the  descriptions  cannot  fail  to  be 
at  once  comprehended,  while  the  objects  themselves  are,  as  it 
were,  stereotyped  and  stamped  on  the  mind  with  a  durable  im- 
pression. It  IS  impossible  to  advert  to  these  and  other  similar 
considerations  without  being  at  once  convinced  that  the  influ- 
ence of  Mr  Loudon'^s  works  has  been  most  extensive  and  bene- 
ficial. Many  of  them  appeared  at  a  time  when  the  subjects  they 
treat  of  were  very  imperfectly  understood  in  this  country,  and 
there  is  every  reason  to  believe  that  it  is  in  a  great  measure 
owing  to  the  impulse  thus  communicated  that  they  owe  their 
present  state  of  comparative  advancement. 

The  present  work  is  of  an  elementary  character,  and  will  be 
found  of  great  utility  to  young  men  who  have  either  received  an 
imperfect  rudimentary  education,  or  have  forgotten,  in  a  great 
measure,  what  they  had  learned.  Certain  branches  of  arith- 
metic, book-keeping,  practical  geometry,  mensuration,  practical 
trigonometry,  land-surveying,  architectural  drawing,  and  other 
similar  topics,  are  the  subjects  treated  of.  A  melancholy  interest 
attaches  to  the  work,  as  being  the  last  in  which  its  lamented 
author  was  employed  :  he  continued  dictating  portions  of  it  till 
twelve  o"*clock  on  the  night  before  his  death.  To  Mr  Loudon's 
numerous  friends  and  pupils,  the  most  interesting  feature  in  this 
volume  will  be  the  memoir  of  his  life — with  a  portrait  prefixed  to 
it — written  by  his  widow.  This  interesting  sketch  makes  us 
acquainted  with  the  principal  occurrences  of  his  life — his  methods 
of  study — and  the  nmnerousliterary  undertakings  in  which  he  was 
engaged.  We  cannot  forbear  from  recording  a  few  biographi- 
cal particulars  respecting  this  eminent  individual,  in  the  pages  of 
a  Journal  devoted  to  a  subject  which,  along  with  the  many  others 
with  which  it  is  more  or  less  intimately  connected,  he  did  so 
much,  both  by  his  writings  and  practical  labours,  to  extend  and 
promote. 

John  Claudius  Loudon  was  bom  at  Cambuslang,  in  Lanark- 
shire, on  the  8th  April  1 783.  His  father  was  a  farmer,  and 
resided,  at  the  time  the  subject  of  this  notice  was  born,  at  Kerse 
Hall,  near  Grogar,  in  the  vicinity  of  Edinburgh.  Young  Loudon 
shewed  an  inclination  for  gardening  when  very  young,  and  his 
greatest  pleasure,  during  his  earljr  boyhood,  was  in  making  walks 
and  beds,  and  rearing  plants  in  his  father'^s  garden.     Anxious  to 
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obtain  for  him  the  advantages  of  a  liberal  education,  his  father 
sent  him  to  Edinburgh  for  the  purpose  of  attending  the  public 
schools.  Here  he  acquired  some  knowledge  of  classical  learning, 
for  which  he  had  shewn  a  strong  repugnance,  and  made  himself 
acquainted  with  French  and  Italian.  Drawing  was  at  this  period 
his  favourite  pursuit,  and  in  this  he  made  such  proficiency,  that 
he  was  qualified  at  an  ^arly  age  to  become  draughtsman  and 
assistant  to  Mr  John  Mawer,  at  east  Dairy,  near  Edinburgh. 
He  subsequently  resided  for  several  years  with  Mr  Dickson, 
nurseryman  in  Leith  Walk,  and  during  that  time  he  attended 
classes  on  botany,  chemistry,  and  agriculture,  in  the  Edinburgh 
University.  He  was  noticed  at  this  time  for  the  diligence  with 
which  he  prosecuted  every  branch  of  study  on  which  he  entered. 
Such  was  his  desire  of  improvement  that  he  regulary  sat  up 
two  nights  every  week  to  study,  drinking  strong  green  tea  to  keep 
himself  awake.     This  practice  he  continued  for  many  years. 

He  repaired  to  London  in  1803,  and  began  to  occupy  himself 
professionally  as  a  landscape  gardener.  In  this  he  was  eminently 
successful,  finding  abundance  of  employment  in  many  different 

tiarts  of  England.  Through  the  influence,  probably,  of  Sir  Joseph 
Janks,  who  always  continued  to  be  his  warm  friend,  at  whose 
house  he  occasionally  met  most  of  tlie  scientific  men  of  the  day, 
he  was  early  elected  a  member  of  the  Linnean  Society.  Mr 
Loudon's  first  work  appears  to  have  been  suggested  to  him  while 
employed  in  Scotland,  in  1804,  laying  out  grounds  for  various 
noblemen  and  gentlemen,  in  particular  the  Earl  of  Mansfield, 
who  was  then  altering  and  improving  the  palace  gardens  at 
Scone.  The  book  alluded  to  was  entitled.  Observations  on  the 
Formation  and  Management  of  Useful  and  Ornamental  Planta- 
tions, on  the  Theory  and  Practice  of  Landscape  Gardening^  and 
on  Gaining  and  Embanking  Land  from  Rivers  or  the  Sea.  This 
work  was  published  in  Edinburgh  by  Constable  &  Co.,  and  by 
Longman  &  Co.,  London,  with  the  latter  of  whom  Mr  Loudon 
continued  to  transact  business  of  this  kind  for  nearly  forty  years. 
This  was  succeeded,  in  1805,  by  another  publication,  entitled, 
A  Short  Treatise  on  some  Improvements  lately  made  in  Hothouses. 
A  more  important  work  than  either  of  these  appeared  on  the 
following  year,  ornamented  by  some  elegant  copper-plate  engrav- 
ings of  landscape  scenery.  This  was  his  Treatise  on  Forming^ 
Improving,  and  Managing  Country  Residences,  and  on  the  Choice 
of  Situations  appropriate  to  every  class  of  Purchasers,  Sfc. 

The  year  1806  was  marked  by  an  occurrence  which  proved  a 
source  of  great  annoyance  to  Mr  Loudon,  not  only  at  the  time 
it  happened,  but  during  the  whole  of  the  remainder  of  his  life. 
While  travelling  in  Wales,  he  caught  a  violent  cold  by  being 
exposed  all  night  on  the  top  of  a  coach  to  the  rain ;  this  brought 
on  rheumatic  fever,  which  finally  settled  in  his  left  knee,  an 
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from  improper  medical  treatment,  terminated  ui  a  etiff  joint. 
While  suffering  under  the  immediate  effects  of  this  calamity, 
which  befell  him  in  the  prime  of  his  days  and  the  vigour  of  his 
power,  his  mental  energy  continued  unabated ;  he  painted  land- 
scapes, learnt  German,  paying  his  expenses,  as  he  had  done 
before  when  he  learned  French,  by  selling  for  publication  a 
pamphlet  he  had  translated  by  way  of  exercise ;  he  also  took 
lessons  in  Greek  and  Hebrew.  A  farm  called  Wood-Hall, 
where  he  stayed  during  his  illness,  being  to  lei,  he  induced  his 
father  to  rent  it,  with  a  view  of  improving  the  state  of  husbandry, 
which  was  then  in  a  wretched  state  in  many  parts  of  England. 
The  attention  he  was  thus  led  to  pay  to  Agriculture  was  the 
means  of  inducing  him  to  embody  his  opinions  on  this  subject  in 
a  pamphlet  published  in  1808,  entitled.  An  Immediate  and 
Effectual  Mode  of  EaisingtheRentalof  the  Landed  Property  of  Eng- 
land^ and  rendering  Great  Britain  Independent  of  other  Nations  for 
a  Supply  of  Bread-corn,  He  afterwards  took  another  farm,  caUed 
Great  Tew,  not  far  from  Oxford,  where  he  established  a  kind  of 
agricultural  college  for  the  instruction  of  young  men  in  agricul- 
tural pursuits,  being  desirous  of  securing  a  permanent  source  of 
income,  in  case  his  auchylosed  knee  should  prevent  him  carrying 
on  his  favourite  pursuit  of  landscape  gardening.  In  1809  he 
published  a  pamphlet,  giving  an  account  of  this  institution,  and 
pointing  out  the  utility  of  agricultural  knowledge  to  the  sons  of 
the  landed  proprietors  of  England,  and  to  young  men  intended 
for  estate  agents. 

By  the  exercise  of  his  profession  as  a  landscape  gardener, 
diligently  prosecuted,  not  only  in  England  and  Scotland,  but  also 
in  Wales  and  Ireland,  Mr  Loudon  had  amassed  a  considerable 
sum  of  money — upwards  of  oP  15,000;  and  when  the  continent 
was  thrown  open  to  English  visitors,  by  the  general  rising  against 
Bonaparte  in  1803,  he  resolved  to  relax  his  exertions  for  a  time, 
and  gratify  his  ardent  thirst  for  knowledge  by  travelling  abroad. 
He  accordingly  repaired  to  Sweden,  Prussia,  Austria,  and  Russia; 
visited  the  two  capitals  of  the  latter  country,  arriving  at  Moscow 
on  the  4th  March  1814,  while  the  buildings  were  yet  black  with 
^he  famous  conflagration.  Of  the  various  diflSculties  he  en- 
ountered  on  the  road,  we  may  mention  the  following  : — 

Once  the  horeca  in  his  carriage,  being  unable  to  drag  it  through  the  snow-drift, 
lid  postilions  very  coolly  unharneHsed  them  and  trotted  off,  telling  him  that  they 
vouid  bring  fresh  horses  in  the  morning,  and  that  he  would  be  in  no  danger  from 
he  wolves,  if  he  would  keep  the  windows  of  the  carriage  close,  and  the  leathern 
mrtains  down.  There  was  no  remedy  but  to  submit ;  and  few  men  were  better 
Hted  by  nature  for  bearing  the  horrors  of  such  a  night  than  Mr  Loudon,  from  his 
natural  calmness  and  patient  endurance  of  difficulties.  He  often,  however,  spoke  of 
bhe  situation  he  was  in,  particularly  when  he  heard  the  howling  of  the  wolves,  and 
^nce  when  a  herd  of  them  rushed  across  the  road  close  td  his  carriage.  He  had 
'•so  some  doubts  whether  the  postilions  would  b«  able  to  recollect  where  they  had 

.'♦  *b«    wr^ip'Tft   »p  ♦ho  — '.»(j  »n»«i  Ktwx,,  ,-^,.y  v,;,j,    c^  irinr  *he  p»«^ht,  and  had  blown 
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the  snow  through  the  crevices  in  the  curtains.  The  mominjr,  however,  brought  the 
postilions  with  fresh  horses,  and  the  remaiuder  of  the  journey  was  passed  without  any 
difficulty.— P.  23. 

After  his  return  from  the  continent,  he  unfortunately  em- 
barked in  mercantile  speculations,  and  underwriting  ships  at 
Lloyds,  by  which  he  lost  nearly  the  whole  of  the  money  he  had 
accumulated  by  his  professional  labours.  About  this  time  his 
health  began  to  be  seriously  impaired,  and  he  took  a  house  at 
iiayswater,  called  the  Hermitage,  with  a  large  garden  annexed, 
which  continued  to  be  his  residence  till  his  death.  He  now 
seems  to  have  devoted  his  time  chiefly  to  his  pen.  He  projected 
his  Encyclopedia  of  Gardening^  and,  m  order  to  collect  materials, 
visited  France  and  Italy,  although  his  health  was  at  this  time  in 
a  very  precarious  state.  This  well-known  woA  appeared  in 
1822;  it  had  an  extraordinary  sale,  and  fully  estabhshed  the 
literary  fame  of  its  author.  In  1825,  the  Encyclopedia  of  Agti- 
culture  was  written  and  published.  The  preparation  of  these 
laborious  works  in  such  rapid  succession,  (for  a  second  edition 
of  the  Encyclopedia  of  Gardening^  almost  wholly  rewritten, 
appeared  in  1824,)  speak  strongly  to  the  indomitable  energy  of  his 
mind  ;  for  his  bodily  health  was  at  this  time  in  a  lamentable  state. 
His  right  arm  had  been  broken  a  second  time,  and  he  Suffered 
so  severely  from  the  pain,  that  he  found  no  ease  but  from  the 
use  of  laudanum,  to  which  he  became  at  last  so  habituated,  that 
he  took  a  wine  glassful  every  eight  hours.  After  the  amputation 
of  his  arm,  however,  he  speedily  cured  himself  of  this  dangei^ous 
habit  without  experiencing  any  inconvenience. 

The  Gardener's  Magazine^  a  work  with  which  his  name  is  more 
particularly  associated  in  the  minds  of  the  practical  gardeners 
of  this  country,  was  established  in  1826.  This  was  his  faVourite 
work,  the  organ  through  which  he  communicated  his  own  thoughtiS 
and  feelings  to  the  public.  It  met  with  a  most  favourable  recep- 
tion, 4,000  copies  of  the  first  number  having  been  sold  in  a  few 
days,  and  it  continued  to  enjoy  a  high  degree  of  popularity  till 
its  close  at  the  death  of  the  conductor.  Two  years  afterwards 
he  began  the  Magazine  of  Natural  History,  the  first  work  of  the 
kind,  we  believe,  ever  published  in  this  country.  It  also  was 
favourably  received,  and  had  a  considerable  sale. 

The  writer  of  the  memoir  from  which  these  memoirs  are  ex- 
tracted, describes  the  occasion  of  her  first  introduction  to  Mr 
Loudon.    This  she  must  be  permitted  to  do  in  her  own  words : — 

My  father  died  in  1824,  and  findmg,  on  the  winding  up  of  his  affairs,  that  it 
would  he  uecessary  for  me  to  do  something  for  my  support,  I  had  written  a  Strang 
and  wild  novel  called  The  Mummy,  in  which  I  had  laid  the  scene  in  the  twenty- 
second  century,  and  attempted  to  predict  the  state  of  improvetnent  to  whi<A  this 
country  miglit  arrive.  Mr  Loudon  chanced  to  see  the  review  of  this  work  in  the 
lAUrary  Gautte,  and  as,  among  other  things,   1  had  mentioned  a  steam  plough,  it 
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attracted  bis  attention,  and  he  procured  the  work  from  a  circulating  iibrai^.  He 
read  it,  and  was  so  much  pleased  with  it,  that  he  published,  in  the  Gardener^*  Maga^ 
zifu  for  1828,  a  notice  of  it  under  the  head  of"  Hints  for  Improvement ;"  and  he 
had  from  that  time  a  great  desire  to  become  acquainted  with  the  author,  whom  he 
supposed  to  be  a  man.  In  February  1830,  Mr  Loudon  chanced  to  mention  this 
wish  to  a  lady,  a  friend  of  his,  who  happened  to  be  acquainted  with  me,  and  who 
immediately  invited  him  to  a  party,  where  she  promised  him  he  should  have  the 
wished  for  introduction.  It  may  be  easily  supposed  that  he  was  surprised  to  find 
the  author  of  the  work  a  woman ;  but  I  believe  from  that  evening  he  formed  an 
attachment  to  me,  and,  in  fact,  we  were  married  on  the  14th  of  the  following  Sep- 
tember.— p.  35. 

But  our  space  will  not  permit  us  to  enter  much  farther  into 
details,  nor  even  to  indicate  all  the  works  which  he  laid  before 
tlie  public.  In  1832  he  commenced  his  Encyclopedia  of  Cottage^ 
Farm^  and  Villa  Architecture — one  of  the  most  useful  of  all  his 
productions.  In  the  preparation  of  this  work  his  wife  acted  as 
his  sole  amanuensis  ;  and  for  several  months  he  and  she  used  to 
sit  up  the  greater  part  of  every  night,  never  having  more  than 
four  hours'*  sleep,  and  drinking  strong  coffee  to  keep  themselves 
awake.  This  work  was  published  on  the  author'*s  own  account ; 
and  the  great  success  that  attended  it  tempted  him  to  publish 
the  Arboretum  Britannicum  in  the  same  manner.  This  latter 
undertaking  gradually  expanded  under  his  hands,  and  it  was  his 
determination  to  make  it  as  perfect  as  possible  that  involved  him 
in  the  pecuniary  difficulties  which,  to  all  appearance,  hastened 
his  death.  As  all  the  drawings  of  trees  for  the  Arboretum  were 
made  from  nature,  he  had  seven  artists  constantly  employed,  and 
he  was  frequently  in  the  open  air  with  them  from  his  breakfast 
at  seven  in  the  morning,  till  he  came  home  to  dinner  at  eight  in 
the  evening,  having  rciiiained  the  whole  of  that  time  without 
taking  any  refreshment,  and  generally  without  even  sitting  down. 
After  dinner  he  resumed  the  literary  part  of  the  work,  and  con- 
tinued writing,  along  with  his  wife  as  his  amanuensis,  till  two  or 
three  o'clock  in  the  morning.  He  had  three  other  monthly 
works  besides  the  Arboretum  going  on  at  the  aametime.  During 
this  period  of  extraordinary  exertion  both  of  mind  and  body,  he 
was  suffering  under  what  was  supposed  to  be  a  liver  complaint, 
and  an  enormous  swelling  in  his  right  knee.  When  the  Arbor- 
etum was  completed,  he  found  that  he  owed  ten  thousand  pounds 
o  the  printer,  stationer,  and  wood-engraver  who  had  been  em- 
ployed in  the  undertaking.  The  work,  along  with  Cottage  Archi- 
tecture, was  placed  in  the  hands  of  Messrs  Longman  &  Co.,  to 
'old  for  the  creditors  till  the  debt  should  be  paid  by  the  sale. 

Subsequently  to  this  period,  Mr  Loudon  visited  France  and 
•^ootland.  While  in  the  latter  country  he  was  seized  with  a 
ievere  bilious  fever.  On  his  recovery  he  visited  various  places 
n  the  southern  division  of  the  country,  carfuUy  examining  the 
mn^iDP '  j^'U'dens,  and  making  notes  of  all  he  saw.     On  his  return 
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to  England,  the  first  number  of  the  Encyclopedia  of  Trees  and 
Shrubs  made  its  appearance  ;  and,  in  1 843,  bis  work  on  Ceme- 
teries^ on  which  he  bestowed  much  pains,  and  which  was  very  ex- 
pensive, owing  to  the  number  of  engravings.  Mr  Loudon  had  an 
attack  of  inflamation  in  the  lungs  on  two  diflTerent  occasions.  In 
1843  his  lungs  again  became  diseased,  and  that  so  seriously, 
that  he  appears  by  the  end  of  September  in  that  year  to  have  ' 
lost  hope  of  ultimate  recovery.  Even  in  these  circumstances  he 
laboured  almost  night  and  day  to  finish  the  works  he  had  on 
hand ;  and  that,  too,  notwithstanding  the  agitation  attendant  on 
the  numerous  letters  and  consultations  respecting  his  pecuniary 
affairs.     On  the  13th  of  December 

He  appeared  very  ill,  (suys  his  widow,^  and  told  me  he  thought  he  should 
nrver  live  to  finish  SflflnstructioHy  but  that  ne  would  ask  his  friend  Dr  Jamieson, 
to  whom  he  had  previously  spoken  on  the  subject,  to  finish  the  work  for  him. 
So  III  after  this  he  became  very  restless,  and  walked  several  times  from  the  drawing- 
1  or)m  to  his  bedroom  and  back  again.  I  feel  that  I  cannot  continue  the  melancholy 
details :  it  is  sufficient  to  say  that,  though  his  body  became  weaker  every  moment, 
his  mind  retained  all  its  vigour  to  the  hist,  and  that  he  died  standing  on  his  feet. 
Fortunately,  I  perceived  a  change  taking  pUce  in  hit  countenance,  and  I  had  just 
time  to  clasp  my  arms  round  him,  to  save  him  from  falling,  when  Iub  head  sank  upon 
my  shoulder,  and  he  was  no  more. 

Improvement  of  Farwryard  Manure.  By  Mr  Main. — From 
the  year  1803  to  that  of  1808  1  had  the  charge  of  a  farm  on 
which  a  very  superior  style  of  business  was  carried  on.  It 
comprised  above  400  acres  of  arable  pasture  and  meadow ;  the 
soil  varying  from  gravel  to  a  light  loam.  The  surface  was  con- 
siderably undulated  with  easy  sweUing  knolls,  and  centle  hollows 
between,  the  eastern  slopes  being  invariably  the  best  and 
deepest  loams,  while  the  western  brows  were  sharp  gravel.  A 
small  lively  trout-stream  traversed  the  farm  from  west  to  east, 
and  the  level  meads  on  each  side  bore  heavy  crops  of  hay,  but 
of  rather  a  coarse  character.  Both  the  meadows  and  pastures 
were  better  calculated  for  light  than  for  heavy  live  stock  :  South- 
down sheep  and  the  smallest  sized  short-horn  oxen  were  found 
best  adapted  for  the  natural  powers  of  the  land.  It  was  re- 
solved to  improve  the  character  of  the  estate  by  every  practicable 
expedient.  Draining  was  extensively  executed ;  cumbrous  old 
fences  were  grubbed  up,  and  new  hedges  planted.  But  the 
natural  poverty  of  the  land  could  not  be  improved  otherwise 
than  by  bestowing  on  it  liberal  dressing  of  the  richest  manure, 
and  this  could  not  be  had  either  cheaply  or  conveniently,  except 
by  entering  on  a  comprehensive  system  of  cattle-feedinff  in  all  its 
branches.  Hence  a  quadrangle  of  feeding  houses,  sufficient  to  tie 
up  at  the  same  time  nearly  forty  head  of  cattle,  were  erected  on 
the  most  approved  plan,  far  superior  to  anything  of  the  kind 
that  had  ever  been  erected  in  England  before,     i^ush  stall  was 
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fitted  up  with  a  oktern,  manger,  and  hay^rack.  At  the  ends  of  each 
range  of  stalk  were  pumps,  store-roomii  for  fodder,  oake^machitie, 
and  drawers  far  holding  mixed  manger  meat,  which  were  easily 
transferred  to  the  feeder's  barrow,  and  wheeled  along  a  passage 
at  the  heads  of  the  cattle  when  fed.  The  greater  number  were 
hahered,  but  six  of  the  forwardest  were  loose  in  boxes,  and  con- 
aeeutirely  sent  to  market  as  they  became  fit  for  the  butcher. 

At  one  side  of  the  quadrangle  the  piggery  was  placed,  and  a 
very  complicated  buildinj^  it  was.  In  the  centre  there  was  the 
pigs'  kitchen,  fitted  up  with  a  large  copper,  various  bimis,  and 
surrounded  on  three  sides  by  separate  styes,  into  which  shoots 
were  led  from  the  kitchen,  so  that  the  feeder  could  serve  the 
whole  stock  without  quitting  the  kitchen. 

Over  the  kitchen  and  centre  of  the  quadrangle  was  'erected  a 
granary  supported  on  posts;  and  around  which  a  sloping  roof 
was  extended  ten  feet  outwards,  its  eaves  supported  by  posts 
also,  the  whole  forming  a  large  covered  space,  into  which  all  the 
dung  from  the  stables  and  feedinff-houses  was  brought,  and  daily 
and  regularly  piled  in  horizontal  layers,  all  over  the  floor  under 
the  roof,  so  that  neither  sun  to  dry  nor  ram  towa^  the  manure 
were  admitted  to  deteriorate  it,  or  extract  its  fluid  qualities. 
Nor  was  this  all ;  a  capacious  water-tight  cistern  was  sunk  at 
one  side  of  the  bed  of  dung,  which  received  all  the  rich  drainage 
from  the  stables,  feeding-houses,  and  styes,  as  wellastheoozings 
from  the  dung  itself.  In  the  cistern  a  lofty  pump  was  erected, 
which  served  to  empty  the  cistern,  and,  by  means  of  spouts  of 
various  lengths,  conveyed  the  contents  of  the  cistern  over  the 
whole  body  of  dung  every  morning,  so  as  to  keep  it  always  com- 
pletely saturated  with  its  own  liquor.  This  was  a  part  of  the 
feeder's  duty,  and  therefore  never  neglected.  The  arrangement  of 
the  building  for  the  abridgement  of  labour,  for  the  convenience  of 
preparing  the  food,  and  feeding  the  cattle,  and  for  the  comfort 
and  wellbeing  of  the  animals  themselves,  were  all  admirable.  But 
no  part  of  the  plan  was  more  economically  excellent  than  that  of 
preparing  the  dress  for  the  field  crops.  Prepared  as  it  was,  it 
could  not  be  otherwise  than  rich,  because  much  lintseed  cake 
was  used  as  well  for  sheep  as  for  cattle,  there  being  a  crushing 
mill  of  three  presses  on  the  estate,  built  entirely  for  supplying 
the  feeding-houses.  The  value  of  this  concentrated  manure 
was  clearly  evident  by  the  magnificent  crops  of  turnips,  barley, 
clover,  and  wheat,  which  invariably  followed  its  application; 
and  I  had  the  most  convincing  proofs,  in  after  years,  that  a  coat 
of  that  feeding-house  manure  continued  visibly  serviceable  to  the 
crops  for  nine  years  afterwards,  without  any  repetition  of  this  or 
any  other  description  of  dress  whatever. 

The  same  accomplished  agricultural  economist  and  architect, 
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Mr  Thomaa  Howse,  (a  native  of  the  Vale  of  Aylesbury^  and  a 
oontemporary  of  the  eminent  graziers  and  feeders,  Mesars 
Westcar,  Grace,  &o.  names  so  oonspicuous  in  the  annak  of  the 
^^  Smithfield  Club,""  of  that  part  of  the  country  fifty  years  ago,) 
was  equally  attentive  to  the  comfort  of  the  fattening  sheep  in 
the  open  air  as  he  was  to  the  cattle  in  the  houses.  He  invented 
portable  hovels  of  extremely  thin  and  light  materials,  formed  in 
pannels,  and  united  by  hooks  and  staples,  which  could  be  put  up 
or  taken  down  in  a  few  minutes  by  the  shepherd  and  his  boy. 
Each  divison  of  the  hovel  had  its  own  little  rack  for  hay,  and 
trough  for  sliced  turnips,  chaff,  or  cake.  In  bad  weather,  and 
especially  if  wet,  or  when  snow  was  on  the  ground,  it  was  quite 
delightful  to  see  how  the  sheep  enjoyed  themselves  under  this 
temporary  erection,  and  which  greatly  assisted  their  arriving  at 
a  marketable  condition. 

While  the  whole  of  this  system  was  carried  on,  during  the  war, 
it  was  profitable;  but  the  steward  dying  in  1802,  the  system 
was  relaxed  under  the  new  steward,  and  in  1808,  the  farm  and 
oil-mill  were  let,  and  the  feeding  establishment  broken  up.  But 
the  advantages  and  effects  of  the  feeding  system  were  ultimately 
enjoyed  by  the  landlord,  whose  rental  was  advanced  from  12s  6d. 
and  20s.  to  2os.  and  35s.  per  acre,  at  which  rental  it  still 
remains  in  the  parish  books.  This  was  the  result  of  the  attempt 
to  improve  one  of  the  poorest  gravelly  spots  in  England ;  and 
though  the  object  was  so  far  gained  as  to  prompt  the  barren 
gravels  to  yield  remunerating  crops,  it  was  perfectly  obvious  that 
without  frequent  applications  of  feeding-house  dung,  these  hungry 
gravels  could  not  be  kept  sufficiently  fertile  to  pay  accompanying 
expenses. 

Another  thing  which  rendered  stall-feeding  on  such  a  locality 
unprofitable,  was  the  absence  of  rich  pasturage,  on  which  the 
beasts  might  have  been  made  half  fat  before  being  tied  up ;  for 
stall-feeding  entirely  on  artificial  food  rarely  pays  the  feeder. 
And  it  is  only  when  rich  pastures  are  united  with  judicious  stall- 
feeding  that  any  handsome  return  can  be  realized  in  fattening 
beef  for  the  shambles.  Even  the  celebrated  prize  cattle  seldom 
bring  anything  but  honour  to  the  exhibitor ;  but  at  all  the  prin- 
cipal feeding  stations  for  the  London  Christmas  mariset,  we 
invariably  find  the  richest  pastures  around  the  feeding-houses. 

In  the  foregoing  observations  there  is  not  anything  of  practical 
value,  except  it  be  that  relative  to  the  management  of  farm-yard 
dung.  The  idea  of  keeping  manure  in  the  shade  is  good,  because 
it  is  quite  evident  that  the  humid  riches  of  the  dung  are  quickly 
dissipated  by  the  sun's  heat  imd  light.  And  placing  it  so  as  to 
drain  itself  is  also  proper ;  because  if  too  much  drenched  with 
water,  whether  from  lying  in  a  hollow,  or  too  much  exposed  to 
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rain,  it  is  always  inferior,  from  not  undergoing  the  necessary 
fermentation.  The  rich  juices  of  the  dung,  however,  should 
always  be  preserved  by  some  means  or  other,  and  not  allowed 
to  run  to  waste,  which  is  too  often  the  ease.  Although  there 
are  but  few  farmers  who  can  prepare  their  dress  as  described 
above,  yet,  as  the  principle  is  sound,  it  is  worthy  of  imitation 
whenever  or  wherevor  practicable. 

It  may  be  added,  in  conclusion,  that,  when  too  much  refine- 
ment is  recommended  to  be  introduced  ^to  the  homely  business 
of  farming,  and  though  such  advice  may  be  philosophically,  and 
even  practically  right,  yet  it  can  scarcely  be  expected  that  such 
rules  can  be  readily  adopted  by  the  generahty  of  farmers,  who 
will,  as  usual,  compound  their  dung-heaps  upon  a  base  of  absor- 
bent earth,  and  content  themslelves  with  a  covering  of  the  same ; 
both  as  preventive  of  the  escape,  and  retentive  of  the  fugitive 
fluids. 
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February  1846. 
The  last  four  weeks,  embracing  the  latter  end  of  January  and 
as  much  of  February  as  has  already  passed,  (19th,)  have  pre- 
sented such  a  continued  phenomenon  of  beauty  of  sky  and  plea- 
santness of  temperature  as  we  never  remember  to  have  witnessed 
at  this  season.  The  temperature  was  not  high,  as  indicated  by 
the  thermometer  in  the  shade,  and  there  were  cool  days  decidedly 
frosty,  and  even^slight  showers  of  snow  had  fallen.  A  flood  of 
sunshine  and  agreeable  temperature  thus  appearing  every  day, 
vegetable  life  has  been  excited  into  action,  so  that  the  young 
grass  grows  apace ;  the  young  wheat,  being  daily  sown,  is  pushing 
its  spike  vigorously  through  the  soil,  and  more  good  pasture  has 
been  ploughed  down  in  the  lea  than  we  have  seen  growing  for 
^he  subsistence  of  stock  in  the  height  of  summer.  In  the  midst 
^f  so  much  excitement,  the  turnip-tops  are  pushing  into  flower, 
^n  those  cases  where  the  farmer  has  not  followed  the  provident 
;lan  of  storing,  and  in  the  case  of  the  turnips  left  in  the  ground 
'or  sheep,  in  such  a  season  as  this,  the  stems  should  have  been 
amoved,  or,  what  is  better,  stores  of  turnips  should  have  been 
iiade  in  the  field,  and  the  bulbs  cut  into  pieces  for  the  sheep  by  a 
aachine,  rather  than  have  allowed  the  plants  to  exhaust  their 
•utrition  by  flowering.  Such  has  been  the  greatness  of  the  crop 
'*  turnips,  that  some  farmers,  it  is  stated,  will  find  it  difficult  to 
i^"*^  them  consumed  by  thei^  "to^k. 

T**  Tiprir^^  ^^r  ^n.i    i+ool    ....^-f.iniiQs  high,  auf^  '*'Hat  for  groin 
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has  so  far  recovered  from  its  fright,  as  to  settle  down  near  to  the 
rates  of  last  year.,  and  only  a  little  higher  than  the  Continental 
prices ;  and  it  is  questionable  that  the  price  of  grain  will  fall 
any  lower,  seeing  that  few  supplies  can  be  obtained  from  the 
Baltic,  and  the  distance  from  America  is  too  great  for  large 
ones  to  arrive  in  a  short  time. 

Our  readers  have  long  since  been  made  aware  of  the  intentions 
of  Government  in  regard  to  the  corn-laws.  These  are  doomed 
to  die  an  unnatural  death  in  thi^ee  years,  and  after  that  period, 
our  farmers  must  suffer  to  be  jostled  by  foreign  competitors  in 
their  own  markets.  \Vhat  may  be  the  tdtimate  offsets  of 
withdra\%ing  protection  from  our  agriculture,  no  one  can  fore- 
tell. God  grant  it  may  not  check  that  spirit  of  enlightened 
culture  which  was  about  to  be  generally  adopted.  That  it  will 
enervate  the  timid  and  paralyze  the  desponding  there  is  too  much 
reason  to  fear,  but  we  hope  tiat  as  success  attends  the  con- 
fident and  the  sanguine,  their  example  will  in  the  end  determine 
every  farmer  to  maintain  the  vantage-ground  they  at  present 
enjoy.  Stock  should  be  made  to  continue,  as  it  is,  the  main 
stay  of  the  British  farmer,  and  we  have  no  doubt  will  continue 
to  l)e  so,  notwithstanding  the  importation  of  stock  from  abroad. 
The  means  of  fattening  stock  abroad  are  so  limited,  and  cannot 
be  extended  but  by  very  great  improvement  in  agriculture,  that 
we  conceive  the  effect  of  the  reduction  of  duty  will  cause  the 
import  of  young  and  lean  stock  rather  than  of  fat,  and  the 
grazing  an<l  fattening  of  this  lean  stock  will  bestow  the  profits 
arising  therefrom  on  our  own  people. 

The  cry  of  famine  soon  died  away.  Having  been  raised  for 
a  political  purpose,  it  was  silenced  when  that  purpose  was  served. 
Alarming  as  the  disease  of  the  potato  at  first  seemed,  it  was  soon 
arrested,  and  the  price  of  that  now  indispensable  produce  of  our 
fields  has  subsided  to  its  usual  rate  in  the  potato-growing  dis- 
tricts, such  as  at  Perth.  It  has  been  ascei*tained  by  the  Che- 
mistry Association  that  the  loss  sustained  by  the  disease  has  not 
exceeded  one-sixth  of  the  crop ;  and  as  the  crop  was  estimated 
at  one-fourth  above  the  average,  there  remains  a  sufficiency  for 
the  use  of  the  people ;  and  yet  it  is  still  maintained  that  a  defi- 
ciency exists  in  Ireland.  We  have,  of  late,  had  frequent  oppor- 
tunities of  observing  tliat  potatoes  have  been  left  in  the  ground 
in  e  ery  other  drill ;  and  on  inquiring  how  they  had  kept  in  the 
ground,  it  seems  not  better  than  in  the  pits. 

In  regard  to  the  corn-laws,  our  beliei  is,  that  had  they  conformed 
themselves  to  the  peculiar  circumstance  of  this  year — had  they 
admitted  the  pood  wheat  of  foreign  growth  into  the  market  at 
a  low  duty — they  would  have  been  allowed  to  remain  unmolested 
for  an  indefinite  number  of  years.  The  peculiar  circumstance 
alluded  to  was  the  anomaly  of  fine  wheat  beipg  concurrently 
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L  E  shewing  the  Weekly  Average  Price*  of  GRAIN,  made  up  in  term*  of  7th  and  8tA  Geo,  IV., 
58,  and  5th  Vict.,  c.  14,  and  the  Aggregate  Average*  tchich  regulate  the  Dutle*  payable  on 
^OHEIGN  CORN:  the  Dutie*payahU  thereon^  from  December  1845  to  February  1846. 
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TABLES  OF  REVENUE,  FOREIGN  MARKETS,  ETC. 


presented  at  market  with  coarse  from  the  same  crop.  The 
natural  consequence  was,  that  a  high  price  for  the  fine  and  a 
very  low  one  for  the  coarse  were  placed  in  juxta-position ;  and 
as  the  coarse  greatly  preponderated  in  quantity,  its  price  held  the 
averages  down,  while  it  kept  the  duty  high,  when,  in  fact,  good 
wheat  was  really  wanted  for  mixing  with  the  bad.  This  was  the 
trying  occasion  for  the  graduated  scale,  and  indeed  it  was  an  occa- 
sion in  which  no  sort  of  scale  could  possibly  be  made  to  conform 
itself  to  it.  In  every  other  respect,  the  present  law  has  operated 
well,  having  put  down  the  nefarious  working  of  the  averages, 
and  at  the  same  time  afforded  a  larger  protection  for  a  longer 
time  than  any  former  law  ever  did.  In  short,  it  was  doubtless 
its  pertinacity  in  affording  ample  protection  under  all  circum- 
stances that  was  the  true  cause  of  its  condenmation  by  its  own 
proposers. 


THE  REVENUE. 
ABSTRACT  of  the  XeU  Produos  of  the  Revenue  of  Great  Britain,  in.  the  Quarien 
and  Years  ended  on  the  5th  of  Jan,  1&15  and  5th   of  Jan.  1846 — thewing 
the  Increase  and  Decrease  on  each  head  thereof 


Qaarten  ending 
Jan.  6. 

laerwM. 

D«crMMe. 

J.n.8.     ■ 

IncTHue. 

Dtentm. 

1845. 

1846. 

1845. 

1946. 

CintoreSy .... 

ExcUe, 

Stamps, 

Taxes, 

PosUOffice.    .  . 
Miscellaneous,. 
Property  lax, . 

U 

4,gftt,l35 

3,230,940 

1,601,058 

l,8-i0,490 

Uf>,<H)0 

59.190 

487,541 

L. 
4,354,789 

3,i38,Ri7 

1,792.102 

1^76.051 

189,000 

394.471 

386.985 

190,714 

*  43.000 
335,291 

•  • 

L. 

547,346 

100,556 

L. 

20.378.672 

112.160,111 

6,«i  1,390 

4,216.488 

675.000 

848,6:^0 

5.191.596 

L 
18.105.906 
12,177.112 
7,152,114 
4,2^3,842 
731000 
1,383,241 
5,026,570 

*I7.60I 

540.724 

7.3J4 

56,000 
534,611 

2,873.468 

;   ; 

•  • 

;  • 

1*65,026 

12,307.354  12,323,236 
Increase  on  the  Qr. 

676,922 
652,311 

24,581 

652,341  50.031.887 
jDecreaseo 

48,798,085 
nthoTear, 

1,155,690  2,438,492 

:,i55,aw 

1,S82,8(» 

FOREIGN  MARKETS,  per  Imperial  Quarter,  free  on  Board. 

Oats. 

Markets. 

Wheat. 

Barley. 

Oats.                  Bye. 

PeMe. 

Beans 

\  1845. 

j  Dec 

H46. 

DtcniXg, 

50/Bto58/ 

20/    to  26/ 

14/   to  17/8 

85/6  to  88/ 

38/8  to  48/ 

38/  to38/ 

-  Jan. 
1S45 

" 

48/       56/ 

18/B      25/ 

12/B      16/ 

84/       87/ 

36/       40/ 

30/       36/8 

l>c. 

IH4& 

Jan. 

IS45. 

Dec 

1816. 

Jan. 
1  1845. 
*   Dec 

1846. 

Jan. 

Hamburg. 

46/       55/ 

20/5      29/ 

16/       22/8 

29/8      32/ 

3a;'6     38/ 

30/      «7/ 

.. 

48/       53/8 

18/8     25/S 

15/       20/8 

26/8      30/ 

30/       38/ 

90/      85/ 

Bremen. 

44/       62/ 

16/8      24/ 

14/8      20/ 

26/       29/ 

30/8      35/ 

30/       34^' 

•• 
Konlgsburg.  * 

42/       60/ 
50/       66/ 

16/       22/ 
84/       2S/ 

14/        18/ 
16/        22/ 

25/       28/ 
38/       36/ 

30/8      36/ 
36/       48/ 

31/8     36/ 

•• 

49/      54/ 

22/       28/6 

15/       80/8 

30/       34/6 

35/       40/6 

sv      »/B 
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TABLE  OF  PRICES,  Ac 

%e  Average  Prices  qf  the  difereiU  kinds  of  GRAIN,  per  Imperial  Quarter,  §old  at  thefiUowing 

Markets : — 


I^StDON. 

SHi^DuaoB.                           1 

D»te. 

«llfe.L 

flMlBT. 

0«b. 

B^.    , 

P^*.. 

He»n» 

thlf. 

W^lBit 

a«i*f. 

««. 

V^mm. 

BvBi, 

I'iW 

f.     d. 

S.     d. 
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IX 
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^    0 
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IBZ/A;  »A«viiij7  <A<f  TTeijiWy  ^t)«-<i<7<f  Prices  of  GRAIN,  made  up  in  terms  cfltk  and  m  €^,  IV,, 
c  58,  aiki  5<A  Fic«.,  e.  U,  aiki  <A«  AgyregaU  Averages  tchick  regulaU  the  Duties  payable  0J» 
FOHEIGN  CORN:  the  Duties payahU  thereon,  from  December  1845  to  February  1846. 
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Tlu  MONTHLY  RETURXS,  puUi$hed  in  term  of  9tA  Geo,  IV,,  o.  60,  tkewing  the  Quan'i 
(Jorft,  Oraifk,  Mealy  and  Fhar  imported  into  the  United  Kingdom  in  eaoh  Month  ;  the  Qwi 
upon  vohich  duties  have  been  paid  for  home-oonaumption,  during  the  same  Month  ;  and  the  < 
tUies  remaining  in  Warehouse  at  the  close  thereof j  from  bth  December  \8i5  to  bth  February  18 


KoDthond 

IMPORTBD. 

OHAiORU  WITH  OUTT. 

RBM AININQ  IN  W* 

RBHOUI 
T 

From 
Oouotif^. 

Total. 

Prom 
ForvUo 
CountriM. 

From  Br7ti»h 
Poaiesalooi. 

ToteL 

Prom              From  Bn 
Foreign           tish  Po«- 
Oountrlev          teMloti*. 

Wheit, . 
Barlej,  . 
OaU,\  . 
Rye.... 
Pease,    . 
Beans,   . 

Totals, 

Wheat,  . 
Barley,  . 
Oats,    .. 
Rye,    .. 
Pease... 
Beans,.. 

Totals, 

QiM      Bu. 
142,842    4 
20,8:<4    6 
67^76    8 
129    4 
13,0U    3 
27,722    2 

262,148    6 

Qr«.     Bu. 

10,400    3 
'   27  *6 
*62V*  3 

1m[242°7 
20,834    6 
67,602    7 
129    4 
13,566    6 
27.722    8 

Qrfc     Bu. 

7,220    4 

9,886    6 

64.262    3 

14*.058*    1 
28,062    3 

Qr^     Bu. 
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45    4 
27    6 

'621*  3 

9.932    8 
64,890    U 

141679  *  4 
28,068    3 

Qr«.     Uu 

794,201    6 
67,674    2 

108,596    0 
129    4 
050    4 
803    4 

Qr*     U 

61    2 

794, 
67, 
103,^ 

I 
I 

10,940    3 

273,398    0 

113,490    1 

11,010    2 

184,609    3 

972,266    4 

61    8 
3,444    6 

896    4 
•       • 

972.; 

160,909    6 
34.590    3 
48,397    6 

lS,i»M'  4 
23,546    2 

12,416    4 
3^74    6 

173,125    2 
34,590    3 
48,3il7    6 

22*130*   2 
23,546    2 

8,097    2 
64,071    6 
111,702    4 

18,959*  4 
23,626    6 

9,082    4 
S^    2 

17,119    6 
54,071    6 
111,702    4 

88.898*6 
83626    6 

944,648    4 

46,tf03    6 

46,776    3 

m   4 

1,022    6 

819    4 

947.C 
45.f 
45.'; 

] 

285,999    6 

16,990    2 

301,089    7 

216,467    6 

cwrt.  qr.  |t> 
820  2  16, 

1  2    4{ 

12.361    6 

pwt     qr.  Ml 

118,881  2  21 

92    a 

228,819    4 

1038,100    3 

3,681    8 

1,040,7 

Dpc.  5,  1846. 

Hour. . . 
Oatmeal, 

Totals, 

CMTf.  qr.  lb 

114.677  I  9 
12:16 

114,678325 

cwt.  qr.  lb 

133,8  >4  3    5 

9  8    8 

cwr.   qr.  1' 

248.402  0  14 
11  0  24 

ew»    qr.  It> 

119,702  1  9 

11012 

cwt.'  qr.  lb      ew.  qr.  1» 

172.063  3    933.3943    9 

160  2  10          8  2  1^ 

PWt. 

406,15 

le 

133,834  I  13 

70,447  3    6 
238    2  161 

248,803  1  10 

822  0  20 113,891  1    1 

110,713121 

372.884  1  19 

33,397  1  86 

57,168  8  12 
2  3  16 

57,171  2    0 

406,62 

J*n.  5.  1H46. 

Flour,* . . 
Oatmeal, 

Totals, 

82,009  1  16 
10    2    8 

82,019  3  24 

162.457  0  21 
249  0  24 

158.706  I  17 

2,177  2  14  46.66?  3    8 
10  2  20,        228  3    4 

48,845  1  22 
239  1  24 

4070843  18 

451,4613    9 
160  8  lU 

606.6.1 
IC 

70.686    r    2 

2,188  1    4! 

46.a9&8l8| 

461.026  I  10 

508,79 

PRICES  of  BUTCHER^MEAT. 

Dftte. 

LONDON, 
Per  St(fHenfl4\h, 

LIVKBPOOL. 
Ptr  Stone  tjf  14  lb. 

MOBPKTH. 
Pet  Stone  (if  XAXb, 

RDINBUBGH, 
Per  Slow qf\A\h, 

GLASGOW, 

Beet       1     Mutton. 

Be«r. 

Mutton. 

Bwf. 

Mutton. 

BeeC 

MnttoQ. 

Be«C 

Mat 

1845. 
Dec. 
1846. 
Jan. 

6/9  to  8/   1  6/B  to  8/3 

7/3      8/3J7/3      8/5 

6/3  to  8/3 
6/9      8/6 

6/8  to  8/3 

7/6      8/8 

6/3  to  8/ 
7/3     8/3 

6/  to  7/9 
6/9     V 

6/3  to  7/B 
6/B      7/9 

5/9  to  7/8 
6/        7/9 

6/  to8/ 
6/6     8/3 

6/   te 
6/B 

/RiCJbJi  ofEn^ish  and  Scotch  WOOL. 


Merin" 

South  Down, 
Half  Bred. 

^cester  Hogir. 
K--  "Tid  Hogg. 

.ocksi 
Moor 


,  p^*  H  n< 


./6to20/ 
2je      16/5 


2/ 
7/ 


21/ 
16/S 
20/6 
'6/ 


Scotch,  per  14  lb. 
Leicester  Hogg,     , 
Kwe  and  Hogg,  . 
Cheviot,  white, 
Laid,  washed,     . 
unwaahed. 
Moor,  white,  . 

Laid,  waobed.     . 
unwaahed. 


W  to  £6/6 


10/ 
1/9 
6/B 

% 

3^ 


H/6 

14/ 

11/ 
»/ 
7/8 
6/3 

6/3 


ON  RBCLAIMmO  HBATH  LANDS.  313 

ON  RECLAIMING  HEATH  LANDS. 
By  Mr  Thomas  Rowlandsox,  Liverpool. 

One  of  the  subjects  submitted  by  the  R.  E.  Agricultural  Society 
for  the  year  1845,  as  a  subject  for  prize  essays,  was  the  above. 
On  that  occasion  I  forwarded  the  following  article  on  the  sub- 
ject ;  the  prize,  however,  was  awarded  to  Mr  Watson  of  Kendal. 
It  is  not  my  intention  to  dispute  the  correctness  of  the  decision, 
as  the  doing  so  would  in  a  great  measure  be  a  criticism  on  my 
own  production,  as  on  a  great  variety  of  matters  pertaining  to  the 
subject,  Mr  Watson  and  I  perfectly  agree,  and,  singularly  enough, 
so  completely  so  in  some  cases,  that,  substituting  mustard  for 
oats,  our  illustrations  might  have  been  drawn  from  the  same 
operation.  Mr  Watson,  however,  appears  to  have  drawn  his 
observations  on  the  subject  from  the  practice  pursued  in  the 
mountainous  part  of  the  north  of  England,  and  which  he  appears 
to  recommend  as  the  best  course.  This  I  am,  however,  by  no 
means  willing  to  admit  We  both  agree  as  to  the  necessity  for 
paring,  burning,  and  liming.  Mr  Watson,  however,  states  that 
the  push -plough,  called  flaughter-spade  in  Scotland,  is  the  best 
adapted  for  the  purpose  :  if  he  can  get  it  done  for  the  sum  stated 
in  his  essay,  (10s.  an  acre,)  I  am  willing  to  admit  the  truth  of 
the  observation.  He  alludes  also  to  paring  with  a  light  paring- 
plough  drawn  by  one  horse.  I  have  had  some  experience  in 
using  horses  for  this  purpose,  but  I  fiever  found  one  horse  able  to 
do  any  thing,  and  two  were  often  knocked  up,  the  work  being 
much  harder  than  ploughing  a  stiff  old  ley.  Paring  by  the 
push-plough  cannot,  however,  be  extensively  carried  into  opera- 
tion ;  because,  in  the  first  place,  heaths  are  thinly  populated,  and 
accommodation  is  not  to  be  found  in  their  vicinity  for  a  great 
number  of  labourers,  even  though  such  could  be  brought  in  suffi- 
cient numbers  from  a  distance.  The  thing  may  be  used,  and,  in 
fact,  is  the  best  mode  of  proceeding  at  the  above  price,  for  a  10  or 
20  acre  patch ;  but  where  three,  four,  or  five  hundred  acres  are 
to  be  reclaimed,  this  mode  will  be  found  wholly  inadequate. 
The  common  Dutch  paring-plough  is  the  best  adapted  for  the 
purpose  where  a  large  tract  is  to  be  reclaimed ;  and  I  should 
recommend  that  the  ploughing  and  cross-cutting  should  be  per- 
formed the  summer  or  autumn  of  the  year  previous  to  the 
operation  of  burning.  The  sods,  by  lying  in  a  rough  state,  and 
being  subjected  to  the  frost  of  the  winter  preceding,  thi^s  become 
tender  and  friable ;  and  if  a  large  triangular  harrow  or  scarifier, 
with  teeth  about  a  foot  in  length,  be  drawn  once  or  twice 
through  the  sods  during  the  first  dry  weather  in  spring,  the  same 
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will  be  prepared  for  heaping  up  with  a  "  JoA,"  as  alluded  to  in  the 
following  essay.  Where  the  nature  of  the  surface  of  the  soil  will 
permit,  viz.  free  from  stones,  hassocks,  heath,  &a,  a  wheel 
coulter  or  scarifier,  as  it  is  sometimes  called,  should  be  used  to  the 
plough.  The  mode  employed  for  reclaiming  heath  land  in  Cum- 
berland, with  which  I  am  perfectly  acquainted,  and  which  is  the 
only  mode  recommended  by  Mr  Watson,  is  only  adapted  for  indi- 
vidual cases,  and  those  merely  on  a  small  scale,  but  certainly 
not  such  as  ought  to  be  adopted  by  either  improving  tenants  or 
landowners.  The  plough,  the  scarifier,  and  the  "  zS^,"  are  the 
implements  a  skilful  and  intelligent  farmer  will  always  adopt  for 
such  operations.  I  have  not  entered  into  an  account  of  the 
expense  of  the  various  operations,  as  to  do  so  would  be  perfectly 
illusory,  as  the  same  cannot  be  adapted  for  lands  so  variously 
situated  as  heaths  are,  with  respect  to  both  labour  and  lime,  and 
also  the  physical  condition  of  the  land  as  regards  draining, 
quantity  of  stones  required  to  be  removed,  &c  T^o  sum  up,  it 
may  be  stated,  that  all  these  must  be  taken  into  consideration  by 
the  intending  improver,  and  his  calculations  must  be  based  upon 
the  prices  which  ordinarily  rule  in  his  particular  neighbourhood. 
I  have  perceived,  from  the  various  accounts  of  the  reclamation 
of  waste  lands,  as  given  in  the  Transactions  of  the  Highland  and 
Agricultural  Society,  that  in  no  instance  has  an  account  been 
given  where  paring  (by  the  plough)  and  burning,  and  then  sub- 
sequent liming,  have  been  adopted.  If  the  three  operations  have 
been  performed,  the  first  (paring)  has  been  performed  by  the 
spade,  or  the  lime  has  been  omitted ;  in  other  cases  the  burning 
has  been  omitted.  It  cannot,  however,  be  too  much  impressed 
upon  the  improver  of  heaths,  that  for  an  extensive  operation  the 
use  of  the  implements  before  described,  together  with  burning 
and  limina^  are  essentially  necessary  to  the  permanent  improve- 
ment, andi  also  to  its  economical  achievement  With  respect  to 
liming,  the  principles  set  forth  in  the  following  essay  are  a  mere 
recapitulation  of  the  main  features  of  previous  papers  on  the  sub- 
ject of  lime  which  have  already  appeared  in  this  Journal.  A 
word  of  advice,  however,  may  not  be  amiss  here — viz.  that  on 
trap  rocks  covered  by  a  soil  formed  by  its  own  decomposition^ 
Mme  is  rarely  needed,  and,  if  at  all,  only  in  very  small  quantity, 
inless  it  be  on  black  peaty  matter  formed  by  the  overflowing 
A  a  spring.  This  is  a  matter  of  importance,  as  it  generally 
aappens  that  the  trap,  greywacke,  and  slate  formations,  from 
:heir  extended  surface,  are  found  the  most  distant  from  lime,  as 
'"^U  as  baing  further  inconvenienced  by  mountainous  and  bad 
•ads.  Mr  Watson  states  that  for  some  heath  lands,  viz.  "  the 
.■^hter  descriptio"  of  bog  earths,  he  makes  an  exception  to  the 
,rfP   -^f  /'MioViim*-    viiiol^  opl^'  t-ftodft  <•/>  v^celeratA  itr  *'oo  rapid 
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decomposition,  and  to  give  it  additional  lightness."  He  further 
states,  "  quicklime  is  too  powerful  and  barmy  in  its  eflTects  on 
such  lands ;"  and  recommends  milder  lime  or  marL  Now,  the 
chemical  effect  of  an  application  of  lime  or  marl  is  precisely  the 
reverse ;  and  I  hope  no  reader  of  this  Journal  will  be  ever  induced 
to  use,  on  peaty  soils  of  any  description,  lime  in  any  other  form 
than  that  of  quicklime,  if  it  can  be  procured.  With  these  preli- 
minary remarks,  I  leave  the  reader  to  form  his  own  opinion  of  the 
merits  or  demerits  of  the  following  paper. 


Heath  land  is  a:  term  of  a  vague  description,  as  such  lands 
are  to  be  found  consisting  of  soils  totally  different  to  others,  and 
of  the  greatest  variation  with  respect  to  altitude.  They  may,  how- 
ever, be  divided  into  three  great  divisions,  viz. — 1st,  Hills  cover- 
ed with  heath,  furze,  fern,  broom,  jtiniper,  &c.,  where  resort  the 
plover,  lapwing,  grouse,  blackcock,  fox,  &c. — the  only  domestic 
animals  capable  of  sustaining  themselves  on  these  dreary  wastes 
being  the  goat,  the  hardy  blackfaced  sheep,  the  small  Welsh 
mountain  and  an  analogous  Irish  sheep.*  Oi>  the  lower  and  more 
fertile  parts  of  such  hills,  which  are  generally  the  most  free  from 
heather,  may  be  found  browsing  in  addition,  (according  to  their 
respective  districts,)  either  the  small  Welsh  black  cattle,  or  the 
hardy  Scot.  I  may  here  incidentally  remark,  that  the  true  Kerry 
is  admirably  adapted,  from  its  being  a  hardy  feeder,  and  possess- 
ed of  several  excellent  qualities,  to  graze  on  such  places,  and  is 
deserving  of  more  attention  from  persons  possessed  of  lands  of 
this  description. 

The  colour  of  the  soil  of  sifieh  lands  is  generally  an  oehreous 
yellow,  sometimes  approaching  to  a  brown^  and  not  unfrequently 
possessing  the  appearance  and  qualities  of  a  fine  hazel  loam,  and 
would  doubtless  form  a  first-rate  arable  soil,  were  its  depth  sufiS- 
eient  and  equable.  The  obstacle  to  improving  the  same  for  ara- 
ble cultivation  principally  arises  from  the  circumstance,  that  there 
always  exists,  mixed  up  with  the  surface-soil  of  such  beath  lands, 
enormous  quantities  of  large  and  small  stones,  and  numerous  pro- 
jecting portions  of  rock,  which  offer  at  every  step  an  almost  in- 
surmountable impediment  to  the  progress  of  the  plough.  The 
heaths  just  described  are,  generally  speaking,  comparatively  diy, 
the  rain-water  being  mostly  carried  away  through  the  fissures  in 


*  Not  being  acquainted  with  the  Exmoor  sheep,  I  cannot  saj-  whether  their 
characteristics  are  similar  to  the  two  last  named  or  not,  but  from  the  description 
I  have  heard  of  them,  I  presume  they  are  much  like  those  above  described ;  and 
also  that  their  pastures  on  that  celebrated  moor  are  of  a  mixed  description,  simi- 
lar to  the  first  and  second  described  <'  Heath^Lands." 
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the  rocks,  which  generally  approach  close  to,  and  sometimes  ap- 
pear above,  the  surface.  The  principal  exceptions  arise  from 
the  following  circumstances — viz.,  when  a  spring  gushes  forth  from 
the  side  of  such  hills,  and  spreads  itself  in  various  directions, 
filling  up  small  hollows  with  water,  which  give  rise  to  the  growth 
of  mosses  and  various  aquatic  plants,  whose  decay  eventually 
forms  small  patches  of  peat — the  borders  and  vicinity  of  rills 
flowing  from  such  springs  being  at  the  same  time  occupied  by 
the  various  tribes  of  junci,  carex,  &c.  Heaths  of  the  prece- 
ding description  rarely  or  ever  possess  a  subsoil  of  what  is  com- 
monly termed  till  and  moorband.  2d,  What  may  be  termed  moor- 
land and  wolds,  containing  a  mixture  of  gravel  and  peat,  stone- 
brash  sand  and  peat,  &c.,  and  frequently  infested  with  a  great 
quantity  of  large  boulders  projecting  above,  lying  even  with,  or 
close  to  the  surface :  such  soils  are  generally  found  on  moderate 
slopes,  incumbent  generally  on  a  hard  till  or  moorband  pan.  Often 
the  subsoil  is  a  stiff  unfertile  white  or  blue  clay,  the  former  gene- 
rally mixed  with  a  considerable  quantity  of  silicious  matter  in  the 
state  of  a  quartzoze  paste.  The  surface  or  available  soil  on  such 
heaths  generally  runs  from  four  to  twelve  inches  in  thickness — 
rarely  exceeding  the  latter  depth  except  in  hollows.  Heath  of 
this  nature  is  easily  distinguished  by  the  most  superficial  observer 
from  the  first  described,  by  the  following  appearances,  viz.,  the 
heather  being  neither  so  tall  nor  luxuriant,  and  interspersed  at 
much  wider  intervals ;  the  furze  partakes  of  the  same  dwarfish 
nature ;  the  total  absence  of  fern,  which,  in  the  better  sort  of  the 
first  described  class  of  heath,  is  usually  abundant, — the  absence  of 
fern  proving,  by  negation,  the  undue  presence  of  moisture,  and  a 
sparing  amount  of  available  potash.  In  the  place  of  fern,  we 
however  discover  the  dwarf  sallow,  and  the  bilberry.  The  appear- 
ances just  described  are  sufficient  to  attract  the  attention  of  the 
most  casual  and  uninformed  observer,  to  the  marked  difference 
between  the  characteristics  of  the  soil  composing  this  and  the  first 
described  heath,  without  having  recourse  to  examining  the  same  by 
the  spade.  In  the  consideration  of  the  cultivation  of  heath  lands, 
I  include  amongst  this  class  deep  bogs  of  every  description,  whe- 
ther situate  on  mountain-sides  or  hollows.  In  England,  we  do  not 
find  any  considerable  quantity  of  deep  bog  lands  on  mountain- 
sides. In  Scotland  they  are  more  frequent ;  but  in  Ireland  and 
Wales  they  are  exceedingly  common,  and  offer  to  the  enterprising 
cultivator  an  almost  boundless  field  for  profitable  investment. 
Deep  bogs  of  the  description  alluded  to  are  often  completely 

*  Heaths  may  be  known  to  be  dry  wherever  the  fern  is  found — irrigation,  or 
the  presence  of  water  in  any  shape,  being  found  utterly  destructive  to  this  plant. 
I  may  also  state,  that  the  fern  is  a  sure  indication  of  the  presence  of  decomposed 
potash  minerals,  and,  I  may  almost  add,  consequently  fertile  soil. 
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covered  with  a  compact  growth  of  low  scrubby  heather,  and  may, 
therefore,  be  properly  taken  into  consideration  in  this  essay. 

In  regar4  to  the  grasses  grown  on  the  two  classes  of  heaths  just 
described,  there  will  generally  be  found  a  material  difference.  On 
the  first  will  be  discovered,  amongst  various  species  of  agrostis, 
the  sheep  and  sometimes  the  Welsh  fescue,  (holcus  lanatus,)  or 
woolly  soft  grass,  and  poa  annua,  and  occasionally  the  white  clo- 
ver. On  the  last  described,  not  a  blade  of  the  true  grasses  (ex- 
cept a  few  of  the  inferior  species  of  agrostis)  will  be  found,  the 
rest  of  the  herbage  consisting  of  the  carices,  junci,  &c  The  only 
purpose  of  pasture  to  which  the  last  described  heath  can  be  ap- 
plied, is  the  pasturage  of  young  stock.  The  mountain  cotter's 
cow  also  contrives,  during  summer,  to  obtain  sufficient  food  to 
enable  her  to  yield  a  scanty  supply  of  milk  to  her  humble  owner's 
family. 

3d,  The  last  class  of  heaths  consist  of  unfertile  sands,  containing 
very  httle  vegetable  matter,  the  inorganic  constituents  of  the  soil 
being  almost  entirely  composed  of  sand,  (silicic  acid,)  bound  to- 
gether by  the  roots  of  the  coarse  grasses  and  weeds  which  grow 
on  the  surface  of  such  soils ;  the  herbage  on  these  heaths  is  always 
of  a  stunted  and  inferior  description,  being  composed  of  dwarf, 
inferior,  and  innutritions  grasses,  often  plentifully  intermixed  with 
the  weeds  peculiar  to  sands.*  The  colour  of  such  soils  is  usually 
from  a  pale  brown  to  a  deep  black,  according  to  the  quantity  of 
decayed  vegetable  matter  (humic  acid  generally)  existing  therein, 
amongst  which  a  few  bright  grains  of  ghstening  sand  may  be  dis- 
tinguished. If  any  furze  or  heather  should  exist,  it  will  be  of  the 
most  scrubby  description,  and  the  whole  appearance  presents  to 
the  most  ignorant  (agriculturally)  spectator  the  most  desolate  ap- 
pearance imaginable ;  and,  under  all  circumstances,  offers  to  the 
husbandman  the  field  least  likely  to  remunerate  him  for  his  labour 
and  skill.  Chalk  downs  may  be  classed  with  this  description  of 
soil,  but  the  latter  will  not  be  so  ungrateful  to  the  farmer  for  his 
care  and  attention.  I  shall  dismiss  all  mention  of  waste  clay  lands 
on  the  following  account,  viz.  that  if  capable  of  draining,  that  is 
the  panacea;  if  incapable,  the  task  of  improvement  is  hopeless: 
besides,  no  considerable  tract  of  Ijmd  is  to  be  found  of  this  de- 
scription in  the  state  of  heath. 

Having  thus  given  a  brief,  but  I  hope  tolerably  clear  descrip- 
tion of  the  most  important  groups  into  which  heath  lands  may  be 
divided,  I  shall  at  once  enter  into  the  investigation  of  the  modes 
best  adapted  for  rendering  the  same  most  profitable  to  the  fanner 
and  owner.     With  respect  to  the  first  division  which  I  have  no- 

*  When  much  free  humic  acid  is  present,  great  quantities  of  the  rumex  ace- 
tosella  (sheep -sorrel)  will  be  found. 
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ticed,  in  justice  I  ought  to  state  that  my  experience  is  not  founded 
upon  practice  instituted  for  the  purpose  ^f  ben^ting  myself  or 
others  with  whom  I  was  in  immediate  connexion,  but  rather  from 
observation  of  the  practice  of  my  neighbours  who  had  entered  into 
operations  with  the  intention  of  rendering  such  lands  more  valu- 
able. As,  however,  undertakings  of  this  kind  were  frequently 
made  in  the  immediate  vicinity  of  my  residence,  and  by  parties 
with  whom  I  constantly  associated,  it  is  but  fair  to  suppose  that 
I  became  as  intimate  with  the  details  of  management,  and  prac- 
tically acquainted  with  the  costs  of  the  processes  used,  as  though 
they  had  been  under  my  direct  control.  My  earliest  Observations 
on  the  subject  were  made  towards  the  conclusion  of,  and  the 
two  or  three  years  succeeding,  the  last  war ;  when,  in  consequence 
of  the  high  price  of  all  descriptions  of  agricultural  produce,  so 
great  a  stimulus  was  given  to  every  branch  of  agricultural  operar 
tions.  At  the  period  alluded  to  I  resided  at  the  most  northern 
confines  of  the  county  of  Lancaster,  in  the  district  commonly 
termed  "  Eumcss  Fells,"  and  immediately  adjacent  to  the  coun- 
ties of  Westmoreland  and  Cumberland,  better  known,  however, 
to  the  tourist  under  the  denomination  of  "  The  Lakes."  In  this, 
like  all  mountainous  regions,  the  character  of  the  soil  is  extremely 
diversified,  from  the  fertile  Vale  of  the  Kent  to  the  inhospitable 
wastes  of  Borrowdale.  The  principal,  I  might  almost  state  sole, 
dependence  of  the  fanners  of  the  district  for  the  payment  of  rent 
and  other  outgoings,  arises  from  the  produce  of  the  wool  derived 
from  the  large  flocks  of  sheep  which  are  kept  on  the  mountain 
pastures  during  summer,  and  the  occasional  sale  of  the  increased 
number  of  their  flocks.  The  com  raised  principally  consists  of 
oats,*  the  whole  of  which  is  consumed  in  the  district.  Small 
patches  of  wheat  are  sometimes  grown  in  the  most  fertile  parts  of 
the  vales,  and  a  Uttle  barley.  The  sheep  are  fetched  from  the 
mountains  twice  a-year,  viz.  in  the  month  of  May,  in  order  to  be 
shorn,  and  about  the  commencement  of  November,  at  which  lat^ 
ter  period  they  remain  permanently  in  the  valleys  until  the  genial 
warmth  of  spring  returns,  when  they  are  ag£un  sent  to  the  moun- 
tains. It  is  immediately  after  their  return  from  the  mountains 
it  the  last  named  period  that  the  sheep  undergo  the  operation  of 
■jmea-ring,  locally  termed  salving, — viz.  depositing  at  the  roots  of  the 
vool  an  ointment  formed  of  tar  and  any  common  cheap  fat  I 
^Ueve  the  above  sketch,  both  as  regards  the  character  of  the 

^  The  bread  used  amongst  the  farmers  entirely  consists  of  oatmeal  baked  into 

rxceedingly  thin  cakes,  locally  called  **  havre  bread."    Oatmeal  porridge  with 

kimmed  milk  is  the  usu^l  morning  and  evening  meal.     The  mode  of  farming 

'ind  living  is  similar  to  that  pursued  in  extensive  Highland  districts  in  Scot- 

•ud,  with  the  *xcef»*»'*'     ^^»*  "«  thr  ^•♦•■'»'    •'^.^nf^.y  i^ffj--*  qn^nf itiiH)  of  ci»*tle  are 


---      ntifA^f 
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heath  lands,  and  the  mode  of  farming  pursued  in  the  district,  will 
apply  to  the  whole  of  the  heath  lands  of  the  north  of  England, 
and  the  greater  part  of  those  situate  in  Scotland ;  except  that,  in 
addition  to  sheep,  a  great  number  of  black  cattle  are  raised  on 
the  heaths  of  the  latter  country.  In  the  concluding  observations 
of  this  paper,  I  intend  to  show  that  it  is  almost  impossible  to  witness 
much  improvement  in  the  heath  lands  of  a  mountainous  country 
like  that  described,  unless  an  eoual  advance  is  made  in  the  system 
of  husbandry  pursued  in  the  fertile  lands  of  the  vales.  At  pre- 
sent, however,  I  shall  confine  my  remarks  to  the  best  method  of 
improving  the  soil  of  such  heaths,  whether  for  permanent  pas- 
ture or  occasional  arable  cultivation. 

It  must  be  perfectly  apparent  to  all,  that  the  heath  lands  now 
under  consideration  cannot  under  any  circumstances  be  converted 
into  soils  even  of  second-rate  value.  The  question  of  their  further 
improvement,  therefore,  necessarily  depending  upon  the  costs 
attendant  thereon,  it  becomes  consequently  a  matter  of  primary 
importance  that  we  avail  ourselves  of  all  the  natural  advantages 
which  such  heaths  possess,  by  being  placed  on  declivities.  It  is 
extremely  rare  that  we  find  mountains  destitute  of  springs,  which 
by  their  frequently  flowing  over  an  extended  space,  give  rise  (as 
has  been  previously  observed)  to  the  growth  of  plants  belonging  to 
the  tribes  of  j unci  and  carex.  It  is  obvious,  therefore,  that  if  we 
artificially  cut  proper  drains,  for  the  purpose  of  carrying  ofl^  the 
spring  water,  we  shall  prevent  the  growth  of  the  plants  just 
named.  In  most  cases,  drains  of  a  foot  in  breadth,  »id  a  similar 
depth,  will  suffice  for  the  purpose.  Having  thus  prevented  the  * 
springs  which  may  arise  from  doing  further,  or  continuing  the 
injury  sustained  by  an  excess  of  moisture,  a  question  arises, 
whether  we  cannot  convert  the  water  now  flowing  to  waste  into 
an  important  agent  for  furthering  our  intended  improvements, 
not  only  by  aiding  us  in  our  preliminary  steps,  but  also  as  a  valu- 
able assistant  in  maintaining  and  fertilizing  such  soils,  after  the 
more  arduous  and  expensive  process  of  breaking  up  has  been  per- 
formed. This  can  easily  be  performed  by  catch-work  irrigation.* 
It  has  been  previously  remarked,  that  the  presence  of  fern  is  a  cer- 
tain indication  of  a  dry  soil ;  its  luxuriance  is  the  certain  mark 
of  a  fertile  one.  No  plant  delights  more  in  a  dry  rich  soil  than 
the  fern,  and  few  are  more  susceptible  of  the  presence  of  water. 
If  we,  therefore,  judiciously  apply  the  water  issuing  from  springs 
on,  mountain  sides  to  a  species  of  catch-work  irrigation,  we 
shall  most  certainly  extirpate,  in  the  course  of  about  ttiree  years, 


*  The  nature  of  the  land  would  totally  prevent  any  other  description  of  irri- 
gation. 
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the  whole  of  the  ferns  subjected  to  its  influence ;  *  whilst,  at  thtf 
same  time,  if  the  irrigation  is  properly  managed,  in  its  place  a 
much  superior  growth  of  grasses  will  arise  to  that  which  was 
exhibited  whilst  necessitated  to  grow  under  their  shade.  Furze 
and  heath  will  also  eventually  give  way,  by  the  continued  action 
of  irrigation.  With  the  two  last-named  shrubs,  however,  it  is 
much  better  that  the  ordinary  course  of  temporarily  getting  rid  of 
the  same  be  adopted,  (viz.  by  burning,)  previous  to  the  applica« 
tion  of  irrigation.  The  burning  of  heath  is  a  very  common  pro- 
cess, usually  performed  by  setting  fire  to  the  same,  in  the  direc- 
tion of  the  wind,  at  some  dry  period  of  autumn.  Large  masses 
of  heather  are  thus  frequently  temporarily  got  rid  of,  leaving  only 
on  the  mountain  sides  a  quantity  of  blackened  stumps ;  and,  in 
the  course  of  the  following  spring,  a  tolerably  thick  growth  of 
grass  springs  up,  which  continues  a  few  years,  until  again  over- 
shadowed by  fresh  shoots  of  heath,  which  are  produced  from  the 
former  undestroyed  roots. 

I  cannot,  perhaps,  in  any  place,  introduce  more  appropri- 
ately the  manner  in  which  lime  acts  beneficially  on  heath  (and 
I  may  add  other)  lands,  than  in  the  present  place.  I  shall,  at 
the  risk  of  being  challenged  with  prolixity,  enter  into  the 
<][uestion  at  some  length.  To  do  so,  however,  and  at  the  same 
time  give  a  clear  explanation  of  its  precise  and  chemical  action, 
would  be  impossible,  unless  I  also  take  into  consideration  the 
action  of  humic  acid,  or,  as  the  continental  chemists  term  it, 
humus.  I  shall,  at  the  same  time,  briefly  glance  at  some  of  the 
•opinions  formerly  entertained  on  the  subject,  but  which,  I  trust, 
I  shall  most  clearly  show  were  totally  incorrect  One  of  the 
most  prominent  errors,  and  the  most  extensively  diffused  opinion 
respecting  the  action  of  lime  is,  that  it  converts  insoluble  vege- 
table matter  in  soils  into  soluble  food  for  plants.  Our  illus- 
trious countryman  Davy  was  the  first  who  promulgated  this 
error.  Being  engaged  in  Ireland,  a  few  years  ago,  in  reclaiming 
some  bog  land,  and  what  is  provincially  called  "  mountain " — 
i.  e,  land  similar  to  the  description  previously  given  in  the  second 
class — I  was  induced  to  direct  my  attention  to  the  action  of  lime 
upon  all  descriptions  of  soils.  I  was  the  more  incited  to  make 
he  most  marked  observations  respecting  the  operation  of  lime  in 
%rtilizing  such  soils,  as  the  liming  cost  double  the  amount  of  all 
^^^  other  preparations  for  a  crop,  including  seed,  (with  the  ex- 
ij^tion  of  the  potato  crop.)  Having  just  noticed  the  prevailing 
)inion  respecting  the  beneficial  action  of  lime  in  converting  in- 
^c-uble  organic  matter  into  soluble  food  for  plants,  it  may  not  be 
imJoQ  at  the  same  time,  to  allude  to  the  manner  in  which  it  has 

'  For  a'''<»tional  particul*—  in  this  subject,  see  the  excellent  Prize  Essay  bj  Mr 
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been  heretofore  «upposed  that  it  acts  beneficially  towards  vege- 
tation, by  the  decomposition  of  substances  in  the  soil  .which  are 
either  known  or  supposed  to  be  noxious  to  vegetation.  The  sub- 
stances alluded  to  are  generally  considered  to  consist  of  the  sul- 
phate of  iron  and  free  tannic  or  gallic  acid.  It  is  chemically 
impossible  that  the  sulphate  of  iron  and  the  tannic  acid  can  at 
one  and  the  same  time  be  present  in  any  soil.  The  sulphate  of 
iron  would  be  immedately  converted  into  the  tanno-gallate  of 
iron,  (common  writing-ink.)  From  this  fact,  we  can  easily  test 
whether  either  of  the  substances  named  separately  exist  in  any 
soil ;  for,  if  we  suspect  the  presence  of  sulphate  of  uron,  by  pour- 
ing a  Uttle  of  the  infusion  of  galls  into  water  which  had  previ- 
ously been  macerated  with  the  suspected  soil,  a  black  colour 
would  immediately  be  perceived,  the  intensity  of  which  would  be 
in  the  precise  ratio  of  the  quantity  of  tlie  sulphate  of  iron  pre- 
sent The  converse  of  the  operation  will  serve  to  show  the 
quantity  of  tannic  or  gaUic  acid  present  Now,  I  have  examined 
both  fertile  and  unfertile  soils  of  every  description,  gathered  in 
England,  Scotland,  Ireland,  and  Wales,  and  m  various  modes 
have  tested  the  presence  of  the  sulphate  of  iron  and  the  tan- 
nic acid,  but  in  no  instance  did  I  discover  a  trace  of  the  for- 
mer,* and,  except  in  the  vicinity  of  a  chalybeate  spring,  on 
no  occasion  have  I  found  the  latter.  With  respect  to  the 
tannic  acid,  I  am  quite  certain  no  such  thing  exists  in 
any  soil;  and  the  reason  that  this  acid  has  been  heretofore 
supposed  to  exist  in  soils,  arises  from  the  appearance  of  a 
brown-coloured  water  in  bogs  and  morasses,  and  the  well- 
ascertained  fact,  that  the  water  alluded  to  was  highly  anti- 
septic— bodies  of  men  having  been  discovered  in  deep  bogs 
in  the  most  perfect  state  of  preservation,  whose  garments,  &c, 
have  clearly  proved  that  they  must  have  been  of  the  highest  an- 
tiquity. The  brown-coloured  wat^r  alluded  to  is  humic  acid,  com- 
bined with  some  alkaline  base,  mostly  potash  or  ammonia.  It  is 
by  no  means  improbable,  in  some  cases,  where  iron  pyrites 
(the  sulphuret  of  iron)  abound,  that  their  decomposition  may 
give  rise  to  the  formation  of  sulphate  of  iron,  (green  vitriol  or 
copperas;)  but  as  this  often  takes  place,  accompanied  by  the 
decomposition  of  felspathic  minerals,  it  will  easily  be  seen  that 
the  sulphate  of  iron  will  be  decomposed,  forming  the  sulphates 
of  potash,  soda,  and  sometimes  lune,  at  the  same  time  setting 
free  the  protoxide  of  iron,  which,  however,  is  immediately  con- 

*  Since  the  above  was  written,  I  have  been  favoured  by  the  peniaal  of  several 
articles,  by  P.  Garden,  Esq.,  Gleiue  House,  in  the  Dumfries  HeraM,  on  various 
agricultural  subjects.  Amongst  others,  some  relate  to  the  formation  of  sul- 
phuric acid  by  the  decomposition  of  sulphiurets  daring  winter,  in  which  it  is  most 
plausibly,  if  not  actually,  diown  that  sulphate  of  iron  is  formed  in  soils  during 
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verted  into  the  peroxide — thus  giving  the  red  colour  to  a  great 
variety  of  soils.  It  is  probably  on  this  account,  that  I  have  on 
no  occasion  discovered  any  traces  of  the  sulphate  of  iron  in  soils. 
Sprengel,  the  celebrated  chemist,  however,  contends  that  the 
sulphate  of  iron  is  beneficial  in  certain  soils ;  but  he  states,  that 
"  in  soils  which  contain  much  humus,  or  free  humic  acid,  green 
vitriol,  or  a  mineral  containing  it,  will  be  always  hurtful^  as  it  will 
be  decomposed  by  the  humic  acid ;  and  both  the  humate  of  the 
protoxide  of  iron  thus  formed,  and  the  sulphuric  acid  thus  set 
free,  will  injure  the  plants — the  former  substance  supplying  them 
with  too  much  iron,  whilst  the  latter  will  corrode  their  roots.** 
Now,  I  have  endeavoured  on  several  occasions  to  compose  the 
humate  of  iron  by  the  direct  combination  of  free  humic  acid  with 
the  protoxide  of  iron  or  the  sulphate  of  iron ;  but  I  only  imper- 
fectly, if  at  all,  succeeded.  When,  however,  a  solution  of  the 
humate  of  potash  or  ammonia  is  formed  into  a  solution  of  sul- 
phate of  iron,  double  decomposition  immediately  takes  place ;  a 
dark-coloured  precipitate,  sometimes  of  a  greenish  hue,  is  depo- 
sited— viz.  the  insoluble  humate  of  iron,  the  supernatant  liquid 
holding  in  solution  the  sulphate  of  potash  or  ammonia,  as  the  case 
may  be.  It  is  evident,  therefore,  that  Sprengel's  theory  is  entirely 
wrong,  as  the  humate  of  iron,  being  wholly  insoluble^  can  have  no 
decided  influence  on  the  growth  of  plants ;  and  as  I  find,  by  direct 
experiment,  that  no  sensible  decomposition  takes  place  when 
merely  sulphate  of  iron  and  humic  acid  are  combined,  we  must  a 
priori  conclude,  that  no  sulphuric  acid  to  any  amount  can  possibly 
be  liberated,  so  as  to  become  injurious  to  the  roots  of  plants.  As 
we  find,  however,  that  the  sulphates  of  potash  and  ammonia  are, 
when  applied  directly  to  soils,  highly  beneficial  to  the  crops 
growing  thereon,  we  are  forced  to  arrive  at  the  conclu»on,  that 
wherever  such  a  double]]decomposition  does  take  place  as  I  have 
previously  described,  the  same  must  be  highly  fertilizing  to  the 
soil  in  which  it  occurs.  The  preceding  details  are  given,  in  order 
to  show  that  lime  does  not  owe  its  fertilizing  properties  to  decom- 
posing the  tannic  acid  or  the  sulphate  of  iron,  though  doubtless, 
were  the  latter  present  in  any  remarkable  quantity,  lime,  or  other 
'ralcAreous  matter,  would  be  the  most  fitting  preliminary  appUca- 
ion ;  as  the  sulphate  of  iron  would  thus  be  decomposed,  and  the 
mlphate  of  lime  (gypsum)  be  formed,  and  oxide  of  iron  set  free, 
^he  presence  of  a  free  salt  of  iron,  such  as  the  sulphate,  is  easily 
^'^ted  by  macerating  a  small  amount  of  the  suspected  soil,  and 
^r''^'^^  the  liquid  when  decanted  by  a  few  drops  of  the  solution 
•*  errocyanate  of  potash,  (prussiate  of  potash,)  when  a  blue- 
»ioured  precipitate  (prussian  blue)  will  occur.* 

"  It  is  almost  an  invariable  rule,  that  peats,  whose  ashes  contain  the  greatest 
'iixyun*  o^  ^^^''^  -»^  ir**"  '^'^•^  thr  -chest  of  that  description  of  soils  when  culii- 
.♦/--      T-  If         ^^  ,    Yxr»%,    '"i"     *'»i<?»  *  «»moi]  amount  of  wMtc  ash. 
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i  think  I  have  now  given  abundant  reasons  to  presume  that 
lime  seldom,  if  ever,  owes  its  quality  as  a  fertilizer  to  either  de- 
composing the  tannic  acid  or  sulphate  of  iron ;  I  shall  therefore 
proceed  at  once  to  show  the  precise  manner  in  which  lime  exer- 
cises the  properties  of  adding  to  the  fertility  of  the  soils  to  which 
it  is  applied.  It  will,  however,  be  necessary,  in  order  to  perfectly 
explain  the  subject,  to  make  a  few  brief  remarks  respecting  the 
phenomena  of  the  decay  of  vegetable  matter  (woody -fibre)  under 
certain  circumstances. 

The  commonest  observer  must  be  struck,  when  his  attention  is 
drawn  to  the  subject,  by  the  remarkable  diflFerence  between  the 
decay  of  the  vegetable  matter  which  has  grown  on  a  rich  dry 
loam  and  a  peat  morass.  In  the  first,  we  observe  a  more  luxu- 
riant vegetation,  and  yielding  a  larger  amount  per  acre  of  woody 
fibre,  than  that  yielded  on  a  barren  peat  bog ;  yet,  notwithstand- 
ing, the  soil  of  the  one,  at  the  expiration  of  a  century  or  centuries, 
appears  not  to  have  obtained  any  perceptible  increase  of  organic 
vegetable  matter,  whilst  on  a  barren  morass,  under  favourable 
circumstances,  during  a  similar  period,  the  thickness  of  decayed 
vegetable  matter  may  have  increased  some  feet  These  facts  can 
only  be  accounted  for  by  the  different  modes  in  which  vegetable 
matter  is  decomposed  under  the  varied  circumstances  in  which 
it  is  placed;  in  the  one,  we  observe  that  the  vegetable  fibre, 
when  it  ceases  to  form  a  part  of  the  living  organism  of  plants,  is 
freely  (in  consequence  of  a  perfect  drainage)  exposed  to  the 
alternating  action  of  water  (arising  from  dews  and  rain)  and  the 
oxygen  of  the  atmosphere;  in  the  latter,  except  during  great 
droughts,  it  is  totally  surrounded  by  water,  and  the  decay  may, 
in  general,  be  stated  to  take  place  imder  water.  The  substances 
which  are  thus  produced  by  the  decay  of  woody  fibre  under  the 
conditions  named  are  totally  different ;  the  free  access  of  moisture 
and  oxygen,  in  the  one,  causing  nearly  the  whole  of  the  <5arbo- 
naceous  matter  to  be  converted  into  carbonic  acid  gas ;  the  small 
quantity  of  carbonaceous  products  which  remain  in  the  soil, 
constituting  what  is  termed  "  mould ;"  mixed  with  varied 
quantities  of  sand,  clay,  lime,  &c,  form  our  most  valuable  arable 
and  pasture  soils.  I  must,  in  this  place,  beg  to  draw  tfie  reader's 
particular  attention  to  the  circumstance,  that  mould  formed  in 
this  manner  is  invariably  insoluble  in  alkalis.*  In  morasses, 
however,  supersaturated  with  moisture,  only  a  small  portion  of 
the  carbon  of  decaying  plants  is  converted  into  carbonic  acid  gas, 
in  consequence  of  there  not  being  sufficient  oxygen  present  to 
convert  the  whole  into  carbonic  acid  gas,  the  remaining  com- 

*  A  smidl  portion  of  hamie  acid,  soluble  in  alkalis,  may  sometimes  be  found  in 
soils,  as  described  above,  but  only  in  minute  quantity. 
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pound  being  humic  acid — a  substance  insoluble  in  pure 
but  soluble  in  the  alkalis,  soda,  potash,  ammonia,  &c. 
which  is  precipitated  from  the  same  by  lime  and  its  sal 
the  salts  of  iron,  silver,  lead,  magnesia,  and  barytes. 
position  can  be  proved  in  the  most  satisfactory  manne 
to  the  meanest  capacity,  by  the  following  simple  expei 
Let  two  portions  of  soil  be  taken  from  heaths  of  di 
qualities ;  let  the  first  be  taken  from  a  heath  composed  < 
free,  loamy,  brown-coloured  soil  to  which  I  have  formerly  a 
and,  if  possible,  let  it  be  taken  from  a  spot  where  the  fern 
in  the  most  luxuriant  manner ;  put  a  small  portion  of  th< 
so  obtained  into  a  tall  ale,  wine,  or  champagne  glass,  an< 
over  the  same  a  small  quantity  of  caustic  ammonia,  (harts 
diluted  with  twice  or  thrice  its  weight  of  water,  or  a  weal 
tion  of  caustic  soda  or  potash ;  let  the  same  be  well  shake 
allowed  to  stand  fifteen  or  twenty  minutes.  If  the  soil  ha 
precisely  of  the  description  I  have  named,  and  containing 
if  any,  vegetable  matter,  no  perceptible  change  in  the  colo 
take  place,  except  perhaps  a  slight  degree  of  redness  frc 
presence  of  a  small  portion  of  the  oxide  of  iron.*  Ou  th< 
hand,  let  a  sod  be  taken  from  a  barren  heath,  composed 
pally  of  decayed  vegetable  matter — in  other  words,  turf  o 
When  caustic  ammonia,  or  solution  of  caustic  potash,  < 
poured  over  a  portion  of  the  same  in  a  glass,  as  before  men 
the  experimenter  will  perceive  that  the  solution  will  imme( 
assume  a  brown  colour,  which,  in  a  short  time,  will  be  so  d 
almost  to  appear  black ;  this  is  humic  acid  combined  wi 
alkali  which  may  be  used  on  the  occasion.  In  my  future  re 
I  will  assume,  for  the  sake  of  perspicuity,  that  ammonia  h£ 
employed;  the  humic  acid  thus  held  in  combination  wi 
ammonia  can  be  precipitated  by  acids ;  and,  by  extremely  < 
filtration,  can  be  obt^ned  in  a  separate  state.  When  thu 
cured,  humic  acid  is  a  substance  of  a  deep  brown,  almost 
colour.  It  is  this  slight  solution  of  humic  acid  with  the  i 
which  gives  that  peculiar  brown  colour  to  bog  water, 
compared  bog  water  with  the  same  tests  as  the  solution  of 
acid  with  ammonia,  and  the  results  are  such  as  leave  n 
slightest  doubt  as  to  their  indentity.  Liebig  was  the  fir 
established  the  fact,  that  ammonia  existed  in  rain  water* 
this  small  portion  of  ammonia  which  descends  with  every  i 

*  Persons  unused  to  the  examination  of  soils  may  possibly  procure, 
purpose  of  this  experiment,  soils  yrhich  contain  a  portion  of  humic  ac 
the  contrast  between  the  results  of  the  experiments  made  with  this  kinc 
and  that  from  peat  is  so  extraordinary  as  to  strike  any  obserrer.  The 
making  the  above  experiment  for  the  purpose  of  contrast,  had  better  d 
soil  from  the  most  fertile  field  in  the  Yicinity,  the  other  from  a  bog. 
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of  rain,  which  causes  the  water  that  stagnates  in  bogs  to  have  so 
peculiar  a  colour.  Humic  acid  is  insoluble,  except  when  recently 
formed ;  and  then,  according  to  Sprengel,  only  soluble  in  2400 
times  its  own  weight  of  water.  The  humate  of  lime  is  perfectly 
insoluble.  Having  now  shown  how  the  humate  of  ammonia  is  to 
be  obtained  from  peat,  I  shall  proceed  a  step  further.  The  ex- 
perimenter must  now  decant  or  filter  the  supernatant  brown- 
coloured  fluid  into  another  glass ;  at  the  same  time,  he  must  have 
ready  a  bottle  of  clear  fresh-made  lime  water.  Having  now  filled, 
say  a  champagne  glass,  about  one-quarter  full  of  the  humate  of 
ammonia,  procured  as  above  described,  he  may  proceed  to  pour 
into  the  glass  an  equal  quantity,  or  somewhat  more,  of  lime  water. 
If  the  glass  is  now  allowed  to  stand  a  few  minutes,  it  will  be  per- 
ceived that  the  liquid  has  assumed  A  turbid  appearance,  and  after- 
wards separates  into  deep-coloured  flakes,  which  are  eventually 
precipitated.  If  we  filter  the  same,  we  shall  obtain  a  dark- 
coloured  substance,  with  the  following  properties,  viz.: — It  is 
perfectly  insoluble  in  alkalis,  acids,  and  water ;  the  only  mode  of 
decomposing  the  same  is  by  fire,  when,  after  the  carbonaceous 
matter  has  been  burned  away,  we  shall  have  only  one  remaining 
substance,  lime.  This  is  a  remarkable  compound  of  lime,  in  con- 
sequence of  its  being  unafiected  by  either  the  sulphuric  or  oxalic 
acids,  all  the  salts  of  lime  being  decomposed  by  the  latter  acid. 
Having  now  found  that  the  richest  soils  yield  little  or  no  humic 
acid  to  a  solution  of  ammonia,  whilst  the  barren  peat  yields  humic 
acid  freely;  and  further,  that  lime  combines  with  humic  acid 
and  its  compounds,  forming  a  precipitate,  (the  humate  of  lime,)  we 
must  arrive  at  the  conclusion,  that  lime  acts  beneficially  on  a  great 
portion  of  barren  lands,  by  neutralizing  the  free  humic  acid  in  the 
soil.  If,  however,  any  one  is  sceptical  on  the  subject,  let  him 
obtain  a  small  portion  of  finely  powdered  peat,  say  16  ounces; 
also  procure  2  ounces  of  unslacked  lime :  let  him  test  the  peat 
earth  before  he  commences  the  experiment,  whether  it  will  dis- 
colour common  hartshorn.  When  satisfied  on  this  head,  let  him 
pour  as  much  water  on  the  quicklime  as  will  form  it  into  what 
is  termed  milk  of  lime ;  then  mix  the  peat  earth,  and  the  lime, 
and  the  water,  thoroughly  together,  and  if  needed,  pour  a  little 
more  water  on  the  mass,  so  as  to  make  it  tolerably  moist ;  if  it  is 
then  left  for  two  or  three  hours,  and  afterwards  examined,  it  will 
be  quickly  discovered  that  the  mixture  has  totally  lost  the  pro- 
perty of  giving  a  brown  colour  to  liquor  ammonia.  The  above 
are  sufficient  evidences  that  lime  appUed  to  heath  lands  acts  be- 
neficially soleli/  by  rendering  humic  acid  insoluble  in  the  pre- 
sence of  other  alkalis,  owing  to  its  greater  affinity  to  lime.  I  could, 
in  addition  to  the  above  reasons,  give  several  physiological  ones, 
were  it  not  that  time  will  not  permit  me ;  and  also,  that  it  would 
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probably  stretch  this  paper  to  too  great  a  length.  The  results 
previously  described,  however,  perfectly  accord  with  the  experi- 
ments of  Mulder,  Herman,  and  Wiegman  and  Polstorff.  It  is 
well  known  that  a  gveat  variety  of  opinions  exist  as  to  the  action 
of  lime ;  the  experiment  previously  described  explains  the  whole. 
On  heath  lands  containing  only  a  small  amount  of  hUmic  acid,  a 
less  amount  of  lime  will  suffice ;  whilst  on  deep  turburies  ahnost 
any  conceivable  amount  may  be  put  With  the  tatter,  however, 
I  have  practically  found  that  a  less  amount  than- 100  bushels 
per  acre  is  ineflFectual ;  whilst  on  fine  dry  heaths,  consisting  priii-> 
cipally  of  a  hazel  loam  much  mixed  with  stones,  I  have  heard  of 
so  small  a  quantity  as  20  bushels  per  acre  producing  the  most 
marked  eflFects.  On  stifi^  wet,  sour  clays,  (always  containing  free 
humic  acid,)  I  have  experienced  great  benefit  from  the  appli- 
cation of  40  bushels  of  lime  per  acre.  I  am,  however,  perfectly 
satisfied,  from  observations  pursued  in  the  earlier  part  of  my  life, 
in  the  north  of  Lancashire,  and  also  from  examples  which  I  have 
seen  more  recently  in  the  west  of  Ireland,  that  no  tenant  with 
capital  will  ever  be  induced  to  embark  in  such  an  undertaking 
as  the  reclaiming  of  heath  soils  of  the  first  class,  unless  of  the  most 
fertile  description.  The  impediment  to  the  progress  of  the  plough, 
in  consequence  of  the  great  quantity  of  boulders  and  projecting 
rocks  which  are  always  to  be  found  in  such  places,  almost  totally 
prevents  the  application  of  that  important  implement,  whilst 
the  cost  of  the  push  or  breast-plough,  together  with  the  expense 
(if  such  is  the  mode  that  has  to  be  pursued)  of  trenching  the 
land,  the  removal  of  stones  and  erection  of  fences,  makes  the  cost 
too  high  for  the  anticipated  profit  for  any  prudent  man  to  embark 
his  capital  in  such  an  adventure.  To  a  spirited  proprietor,  how- 
ever, who  is  anxious  to  increase  the  value  of  his  estate,  provided 
he  could  receive  a  fair  return  for  his  capital,  and  at  the  same 
time  desirous  of  improving  the  condition  of  the  surrounding  la- 
bouring population,  the  improvement  of  this  first  description  of 
heath  lands  ofiers  a  wide  field  for  secure  and  profitable  invest- 
ment, provided  he  either  fully  understands  the  matter  himself,  or 
otherwise  has  a  steward  perfectly  acquainted  with  the  best  mode 
of  directing  such  undertakings.  It  is  impossible,  in  a  paper  like 
this,  to  at  all  exemplify,  except  in  a  very  general  manner,  the 
nost  expedient  modes ;  as  heath  lands  vary  so  much  in  their  cha- 
racter, that  at  every  five  or  six  yards  the  soil  may  be  of  a  totally 
iifierent  description.  Allotments,  however,  of  from  three  to  ten 
'cres  each,  with  a  proportional  right  to  put  a  certain  number  of 
jiieep  on  such  parts  of  the  mountain  as  may  be  deemed  irreclaim- 
able, is  decidedly  the  best  mode  of  proceeding,  and  would  in  time 
were  sur»b  projects  countenanced)  convert  many  a  dreary  waste 
nfo  '-Vi*       -pforfrMp  fa  nqfooHr  -^^  ^on^'^^nt  and  iodustry.    The 
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introduction  of  flax,  cultivation  (for  which  many  parts  of  heaths, 
such  as  I  am  now  considering,  would  be  admirably  adapted) 
would  greatly  aid  and  assist  such  enterprises,  as  the  various  ma- 
nipulations connected  with  flax  would  employ  all  hands  during 
the  winter  season,  and  would  at  the  same  time  give  considerable 
employment  to  the  females  of  the  family  during  winter  evenings, 
by  converting  a  portion  of  the  flax  into  yam,  either  for  sale  or 
domestic  use.  Paring,  burning,  and  liming,  (if  humic  acid  be 
present,)  are  the  first  operations  in  breaking  up  heath  lands — the 
paring  to  be  done  by  the  plough,  if  possible ;  and  when  paring  is 
impossible  by  the  plough,  on  account  of  rocks  and  stones,  all 
profit  to  an  ordinary  farmer,  in  such  undertakings,  is  perfectly 
visionary. 

I  have  had  considerable  experience  with  respect  to  the  culti- 
vation of  heath  lands  of  the  second  class,  having  jpossessed  a 
farm  in  Ireland  some  time  ago,  which,  at  the  period  of  my  taking 
possession,  was,  with  the  exception  of  a  few  acres,  totally  in  a 
state  of  nature,  and  possessed,  more  or  less,  all  the  qualities  of 
soil  that  could  possibly  be  included  in  this  class.  The  result  of 
my  experience  is,  that  paring  and  burning,  with  liming,  is  indis- 
pensable on  this  class  of  soils,  and  that  one  hundred  bushels  of 
lime  per  acre  is  the  minimum  that  ought  to  be  applied ;  that  it 
will  not  repay  the  tenant  to  perfectly  drain,  with  stones,  lands  of 
a  moory  description^  with  only  a  depth  of  four  to  six  inches 
available  soil,  as  the  cost  cannot  be  estimated  at  less  than  L.10 
per  acre,  it  being  more  profitable  to  him  to  plough  the  land  into 
flat  ridges  of  eight  to  ten  feet  width,  and  plough  or  shovel  out  the 
soil  close  to,  or  an  inch  below,  the  subsoil.  I  had  a  complete  ex- 
ample of  the  inefficacy  of  leaving  sods  to  rot  whilst  I  had  posses- 
sion of  this  farm,  having  left  four  acres  for  nearly  four  years  to 
undergo  that  slow  process  of  decomposition,  the  result  of  which 
was,  that  the  sods  were,  at  the  expiration  of  the  four  years,  nearly 
as  tough  as  they  were  the  first  day  they  were  cross-ploughed.* 
On  the  same  four  acres,  I  also  witnessed  ,the  efiect  of  burning. 
Some  parts  were  completely  composed  of  peat,  but  the  greater 
part  was  a  mixture  of  peat-clay,  &c ;  in  fact,  to  a  casual  ob- 
server, would  appear  to  be  a  fine  fat  earthy  loam.  The  spring 
was  getting  far  advanced,  (May,)  and  several  showers  occurred  to 
stop  our  progress  in  burning,  so  that  only  small  patches  were  burn- 
ed, and  those  mostly  consisting  of  peat  1  was,  however,  determined 
that  an  experiment  should  be  made  with  this  piece  of  land  that 
spring,  and  the  whole  was  sown  with  mustard  (white.)   The  con- 

*  Cross-ploughing  heath  lands  is  a  most  difficult  process.  I  did  not  see,  until 
after  1  had  left  Ireland,  the  account  of  a  machine  inyented  by  Mr  A.  Brown,  Car- 
rabus,  island  of  Islaj,  and  inserted  in  the  seyenth  Tolume  of  the  Highland  and 
Agricultural  Society's  Transactions.  It  appears  admirably  adapted  for  the  piir<- 
pose. 


328  ON  RECLAIMmO  ftBAlU  LAIOXS. 

trast  between  the  unbumt  and  the  burnt  was  most  astonishing; 
the  stalks  of  the  fonner  reaching  about  27  inches,  rarely  above 
30  inches  in  height,  whilst  on  the  latter  they  reached  from  five 
feet  six  inches  to  six  feet  high,  with  a  corresponding  luxuriance 
of  foliage ;  the  leaves  more  resembling  the  vine-leaf  than  that  of 
the  mustard  plant.  It  was  in  a  fruitless  effort  to  cultivate  this 
farm  without  the  aid  of  lime,  that  I  arrived  at  the  conclusions  I 
have  done  with  regard  to  the  modus  operandi  of  that  substance  as 
a  fertilizer,  having  made  several  experiments,  some  on  a  larg^ 
and  others  on  a  small  scale,  to  cultivate  the  following  plants 
without  lime,  viz.  potatoes,  buckwheat,  rye,  oats,  mustard,  rape. 
Potatoes,  (after  paring  and  burning,)  I  found,  will  grow  very 
well  on  such  lands  without  liming,  as  also  will  the  following 
crop  of  oats ;  but  the  grass  seeds  which  succeeded  always  pos- 
sessed a  sickly  yellow  appearance,  and  were  speedily  overrun  with 
the  rumex  acetosella,  (sheep-sorrel,)  and  became  almost  of  less 
value  than  it  was  previously  to  being  broken  up.  Buckwheat 
grows  well  on  such  soils ;  rye  the  same ;  oats  tolerably ;  mustard 
and  rape  not  at  all :  yet  the  same  soil,  when  burned  and  limed, 
produced  mustard,  rape,  cauliflowers,  cabbage,  and  mangel- 
wurzel,  all  of  the  greatest  luxuriance,.  This  obviously  arises 
from  the  fact  of  the  burning  liberating  so  much  carbonate  of 
potash.  It  has  frequently  been  observed,  that  burned  heath  land 
is  sooner  exhausted,  if  cropped  for  a  continuance,  vrithout  the 
use  of  lime  than  with.  This  has  given  rise  to  the  erroneous 
impression,  that  lime  acted  as  a  manure,  and  added  some  fei^ 
tilizing  matter  necessary  to  the  growth  of  plants.  The  rationale 
of  the  process,  however,  is  this  :  when  we  bum  a  quantity  of 
turf,  we  return  to  the  land  the  whole  of  the  mineral  constituents 
of  the  plants  thus  burned  in  a  state  fit  for  assimilation  by  another 
race  of  plants,  amongst  which  a  considerable  quantity  of  potash 
(the  most  important  mineral  ingredient  of  plants  as  regards 
weight)  in  a  free  state.  It  has  been  previously  shown  that  humic 
acid  is  held  in  solutipn  when  potash  is  present.  It  is  evident, 
therefore,  that  the  liberated  potash  combines  with  the  humic 
acid  of  the  soil,  and  forms  the  soluble  humate  of  potash,  which 
iS  being  constantly  carried  away  by  every  shower  of  rain.  In  this 
"'inner  one  of  the  most  important  mineral  ingredients  of  our  ordi- 
nary cultivated  plants  is  carried  away,  and  lost  to  the  cultivator. 
t  was  in  consequence  of  observing,  whenever  a  shower  of  rain 
-ook  place  soon  after  a  paring  and  burning,  that  the  water  in 
he  hollows  of  the  land  was  of  a  much  deeper  colour  than  at 
irdinary  times,  that  I  was  led  to  conclude  that  it  was  the  action 
>f  the  all^alis  on  th«*  "'^i  -^hich  was  the  occasion  of  the  infer- 
vility  o'   Trino^y  goii-        *      »me  presents  the  action  of  humic 
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it  greatly  retards  the  waste  of  the  free  potash  in  the  soil,  and 
consequently  prolongs  its  fertility. 

Having  gone  through  a  description  of  the  entire  modus  operandi 
of  the  action  of  lime,  and  that  of  the  operation  of  paring  *  and 
burning,  I  will  now  give  a  little  attention  to  the  course  to  be 
pursued  in  reclaiming  deep  bogs.  Waste  lands  of  this  descrip- 
tion, wherever  there  is  suflScient  fall  for  the  drainage  of  the 
superfluous  water,  offer  the  greatest  temptation  to  the  investment 
of  capital ;  as  I  have  never  known  an  instance  in  which  an  under- 
taking of  the  kind  has  been  unattended  with  profit  I  am  con- 
vinced, however,  that  tile-draining  is  not  adapted  to  such  lands  ; 
but  large  open  drains,  to  carry  oflF  the  water  quickly,  which  is  sur- 
face draining,  are  the  most  expedient.  The  mode  of  cropping  to 
be  pursued,  both  on  this  and  the  moor  soils,  may  be  similar  to 
that  pursued  in  the  Fens,  viz.  rape  eaten  off  with  sheep,  oats, 
wheat,  and  grass  seeds,  to  be  broken  up  agan  in  four  or  five 
years. 

In  regard  to  the  cultivation  of  sandy  heaths,  I  have  to  observe, 
that  if  the  nature  of  their  composition  is  taken  into  consideration, 
we  must  arrive  at  the  following  conclusion — viz.  that  it  is  in- 
expedient to  have  recourse  to  burning  much  of  the  vegetable 
matter  contained  on  such  heaths;  however,  it  is  indispensably 
requisite  that  we  should  get  rid  of  the  original  coarse  herbage.f 
After  such  heaths  have,  however,  been  ploughed  and  cross- 
ploughed,  during  dry  weather,  a  roller  should  be  run  over  the 
same,  and  afterwards  an  ordinary  drag-harrow  or  cultivator.  If 
the  whole  of  the  earth  be  not  shaken  out  of  the  roots  by  the 
first  operation,  it  must  be  repeated — twice  will  almost  always 
have  tlie  desired  effect  The  great  fault  of  sandy  soils  is  the 
want  of  the  mineral  constituents  of  plants.  It  would,  there- 
fore, be  advisable,  on  the  breaking  up  heaths  of  this  descrip- 
tion, that  after  the  coarse  plants  are  burned,  and  a  slight  liming 
given,  (humic  acid  always  being  present  in  sandy  heaths,)  tur- 
nips, drilled  with  bones  and  a  little  potash  of  commerce  and 
guano,  eaten  off  with  sheep,  and  then  sown  down  with  appropriate 
grass  seeds,  is  the  only  mode  that  I  can  conceive  will  ever  suc- 

•  I  ought  to  remark,  that  in  deep  bogs,  when  it  is  expedient  to  burn  the  sur- 
face to  a  considerable  depth,  a  very  expeditious  mode  of  forming  the  heaps  is 
by  using  a  singular  implement,  called  a  "  bob'*  in  Lincolnshire,  which,  with  one 
horse  and  man,  will  do  a  most  surprising  quantity  of  work  in  the  course  of  a  day  : 
it  is  a  species  of  high,  but  short,  horse-rake. 

t  It  has  often  ocurred  to  me,  that  were  salt  plentifully  distributed  on 
such  soils,  or  other  heath  lands,  or  steep  places,  so  as  to  destroy  the  original 
coarse  sward,  then  applying  a  little  lime,  and  afterwards  sowing  the  better  de- 
scription of  grass  seeds,  would  be  a  cheap  and  effectual  mode  of  converting  sour 
pasture  into  a  tolerably  fair  one.  Had  I  continued  in  Ireland  another  year,  I 
should  certainly  have  tried  the  experiment. 
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ceed  in  improving  sandy  heaths.  To  crop  such  soils  would  be 
madness,  unless  in  a  neighbourhood  where  plenty  of  manure  is 
to  be  obtained ;  in  which  case,  turnips,  carrots,  and  potatoes 
may  be  grown  with  advantage,  also  rye  and  buck-wheat 

No  course  of  cropping  can  possibly  be  recommended  for  heath 
lands,  circumstances  being  so  widely  varied.  As  a  principle,  how- 
ever, and  founded  on  very  extensive  information,  I  should  say,  that 
when  heath  lands  are  to  be  reclaimed,  let  it  be  done  in  such  a 
manner  as  will  convert  the  same  into  the  best  possible  permanent 
pasture,  and  let  it  remain  so.  Crop  as  little  as  possible ;  as,  if  you 
do,  the  whole  of  th«  produce  will  be  brought  to  the  homestead, 
generally  at  some  distance  from  the  reclaimed  heath,  and  it  is 
consequently  a  hundred  chances  to  one  if  any  of  the  manure 
arising  from  the  produce  of  the  heath  ever  sees  its  way  back 
again.  Decidedly,  the  most  profitable  mode  of  proceeding,  when 
heath  lands  are  broken  up,  is,  after  paring  and  burning,  (and 
liming,  if  needed,)  to  sow  some  green  crop ;  turnips,  if  a  hazel, 
stony  loam ;  rape,  if  peat  Soil  with  sheep,  and  sow  appropriate 
grass  seeds.  To  the  farmer,  I  am  convinced  no  other  mode  will 
be  eventually  found  profitable.  With  the  tenant,  however,  of  small 
allotments,  the  case  is  very  difierent ;  and,  as  before  observed, 
were  the  occupiers  of  such  allotments  instructed  in  the  cultiva- 
tion of  flax,  and  were  belts  of  elder  planted  for  screens  from  the 
most  prevailing  winds ;  and  were,  in  addition,  coppices  and  small 
clumps  of  larch,  planted  in  appropriate  places,  large  tracts  of 
heath  might  be  rendered  serviceable  to  a  hardy  and  industrious 
population.  With  respect  to  altitude,  I  may  remark,  that  flax 
may  be  cultivated  at  400  to  600  feet  above  the  level  of  the  sea ; 
oats  at  900  to  1000  feet.  The  most  appropriate  mode  of  hus- 
bandry is,  however,  green  crops,  and  the  soiling  of  cattle,  with  a 
small  admixture  of  sheep. 
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By  Mr  T.  W.  Lorimer,  Aberdalgie,  Perthshire. 

Whatever  diminishes  the  loss  on  capital  employed  in  any  par- 
•!lar  channel,  tends,  equally  with  that  which  increases  its  projitj 

.    ead  a  greater  amount  of  capital  into  that  channel. 
There  are  two  classes  of  measures  which  promote  the  application 

•f  capital  in  diflferent  lines  by  operating  upon  losses  in  those  lines. 

\q  01  pa.    preventive  and  dis^  butive  measures.     There  is,  on  the 

J^a^    i«.       ^n"  '  «r  >  >iisR /^    p««s"''^«»  wbi*^*!  rcudcr /7r<>/?^5  avail- 
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able  in  promoting  any  branch  of  industry,  viz.,  productive  mea- 
sures. Theoretically,  we  might  also  suppose  institutions  for  the 
distribution  of  unforeseen  profits,  by  an  annual  premium  to  be 
paid  to^  in  place  of  being  paid  by^  the  party  to  whom  such  ca- 
sualty might  occur.  But  it  is  evident  that,  however  useful  insu- 
rance societies  against  losses  are  to  the  community,  such  insu- 
rance against  profits  is  practically  an  absurdity. 

Of  the  two  classes  of  measures  which  operate  upon  loss  on  ca- 
pital, the  first,  viz.,  preventive  measures,  are  evidently  the  most 
useful.  Preventive  measures  diminish  the  aggregate  loss  to  the 
community  ;  distributive  measures  only  tend  to  equalize  that  loss 
among  the  members  of  the  communitv.  There  is  also  this  further 
objection  to  the  latter,  that  there  is  always  some  risk  of  its  inter- 
fering with  and  counteracting  the  far  more  important  workings 
of  the  former.  To  whatever  extent  distributive  thus  interfere 
with  preventive  measures  as  to  loss — in  other  words,  so  far  as 
insurance  societies  interfere  with  the  proper  exercise  of  the  sur- 
geon's lancet,  the  mariner's  compass,  or  the  fire-engine,  which 
may  be  taken  as  the  three  types  of  the  preventive  measures — 
thus  far  such  societies  become  to  the  public  a  nuisance  in  place 
of  a  benefit.*  The  greater  or  less  probability  of  such  interference 
between  these  measures  against  loss  in  regard  to  difierent  sub- 
jects, is  that  on  which  the  difierence  in  principle  between  life, 
fire,  marine,  and,  we  may  now  add,  stock  insurance  societies  is  in 
a  very  great  measure  founded. 

The  most  important  points  to  be  determined  in  establishing  any 
insurance  society,  seem  to  be  the  following :  — Firsts  Whether  the 
society  is  to  be  a  Mutual  or  a  Proprietary  one — that  is,  whether 
the  parties  insured,  or  others,  are  to  be  the  insurers ;  second^  What 
proportion  the  premium  of  insurance  is  to  bear  to  the  value  of  the 
poUcy ;  tkirdi  What  proportion  the  value  of  the  policy  (jL  e.,  the 
amount  recoverable  in  case  of  complete  loss)  is  to  bear  to  the  full 
value  of  the  subject  on  which  it  is  granted.  We  will  make  a  few 
remarks  on  each  of  these  points. 

Much  disputation  is  carried  on  between  the  supporters  of  the 
two  rival  systems  of  insurance,  the  Mutual  and  the  Proprietary. 
Cattle  Insurance  Societies  have  of  late  been  established  in  Eng- 
land (as  they  had  previously  been  in  several  Continental  coun- 
tries) on  each  of  these  systems.     That  on  the  former  is  termed 


♦  It  must  be  observed,  however,  that  where  the  value  of  the  subject  destroyed 
consists  almost  entirely  of  the  amount  of  labour  employed  on  it,  the  loss  of  this 
subject  may,  in  certain  circumstances,  be  nearly  compensated  to  the  communiry 
by  the  employment  aflForded  in  renewing  it.  Thus,  insurance  of  buildings  (even 
in  so  far  as  it  may  promote  their  destruction)  does  not  prove  so  detrimental  to 
the  community  as  insurance  of  any  products  of  the  soil. 
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"  The  Farmers'  and  Qraziers'  Mutual  Cattle  Insurance  AB80cia-« 
tion;"  and  the  other,  the  "  Agriculturist  Cattle  Insurance  Com- 

[>any."  Both  of  late  have  been  establishing  agencies  in  Scot- 
and,  and  resorting  to  the  common  (though  not  very  creditable) 
means  of  raising  themselves,  viz»,  by  each  endeavouring  to  lower 
its  rival. 

The  gist  of  the  argument  in  favour  of  mutual  insurance  is, 
that  no  extra  amount  of  premium  is  required  from  the  insured  to 
pay  to  other  parties  the  interest  on  capital  paid  up  by  them ;  that, 
m  fact,  little  more  is  required  as  the  amount  of  premiums,  than 
the  average  annual  amount  of  payments  for  the  loss  of  subjects 
insured ;  and  that  this  small  excess  of  receipts  over  disburse- 
ments in  average  years,  is  laid  up  as  a  reserved  fund  to  meet  the 
deficiency  in  a  year  of  great  loss,  or  reverts  to  the  parties  insu- 
red and  insuring  as  a  bonus.  It  is  argued  in  favour  of  proprie- 
tary insurance,  on  the  other  hand,  that  an  originally  paid  up  ca- 
pital is  necessary  as  a  security  in  case  of  a  great  run  upon  the 
company  in  a  very  disastrous  season ;  that  it  is  better  that  the 
party  insured  should  pay  something  additional  as  premium,  than 
be  forced  to  become  a  shareholder  in,  and  take  all  the  risks  of, 
a  speculation  as  to  the  character  of  the  other  shareholders,  of 
which  he  is  uncertain.  Now,  it  seems  to  us,  that  neither  system 
is  in  all  cases  the  best  Each  has  its  peculiar  province.  If  the 
number  of  shareholders  in  a  mutual  society  is  very  large,  and  the 
subjects  insured  scattered  over  the  whole  country,  the  great  loss 
in  some  localities  is  almost  certain  to  be  counterbalanced  by  a 
small  loss  in  others,  in  which  case  such  society  is  as  secure  as 
that  with  a  large  paid  up  capital ;  and  if  the  premium  is  made 
lower,  or  an  occasional  bonus  returned,  there  is  considerable 
inducement  to  prefer  such  a  mutual  insurance  society.  On  the 
other  hand,  for  a  society  transacting  a  small  amount  of  business, 
and  that  in  a  narrow  district,  the  proprietary  system  is  certainly 
the  most  secure  one.  The  Proprietary  Cattle  Insurance  Company 
contends,  that  though  mutual  insurance  has  been  very  successful 
when  applied  to  human  life,  houses,  &c.,  the  insurance  of  stock  on  the 
same  principle  cannot  be  secure,  from  the  loss  by  infectious  diseases 
among  cattle  being  so  very  much  greater  in  one  year  than  another. 
We  cannot  perceive  the  great  distinction  between  the  special  and 
the  geperal  case.  It  appears  to  us  that  the  stability  or  instability 
of  a  mutual  cattle  insurance  society,  as  well  as  of  any  other  mu- 
tual insurance  society,  depends  entirely  on  the  number  and  distri- 
bution of  its  policies.  If  the  amount  of  stock  insured  is  very 
large,  and,  what  is  still  more  important,  if  it  be  generally  distri- 
buted  over  such  a  space  as  Great  Britain  and  Ireland,  the  mutual 
principle  may,  we  think,  be  safely  applied  even  to  it,  for,  though 
we  have  sometimes  simultaneous  reports  from  many  districts  of 


ON  INSURANCE  SOCIETIES  FOB  PARM-STOCK.  333 

great  loss  from  murrain,  we  are  not  aware  of  this  or  any  other 
very  sweeping  disease  having  ever  in  one  year  prevailed  through- 
out nearly  the  whole  extent  of  the  three  kingdoms.  In  fact,  we 
would  venture  to  affirm,  that  over  such  an  extent,  the  variation 
from  year  to  year  in  the  number  of  deaths,  from  all  diseases, 
among  farm-stock  as  among  the  human  species,  is  very  small. 

Now,  applying  these  simple  principles  to  the  two  societies 
alluded  to,  we  find  that  the  Mutual  society  advertise  to  have 
upwards  of  2000  members,  and  a  list  of  patrons  of  very  high 
standing,  with  the  Duke  of  Richmond  at  the  head;  the  Proprie- 
tary company,  again,  advertises  to  have  a  capital  of  £500,000,  in 
25,000  shares,  and  to  have  issued  upwards  of  3600  policies. 
The  above  number  of  shareholders  in  the  Mutual  society  may 
not  perhaps  appear  sufficient  to  inspire  very  great  confidence  in 
it ;  but  it  must  be  kept  in  mind  that  the  distribution  of  the 
stock  throughout  a  wide  extent  of  country,  (and  we  presume  the 
stock  insured  by  it  is  so  distributed,)  is  a  matter  of  still  greater 
importance  than  its  amount ;  and  this  society  having  only  begun 
business  two  years  ago,  (viz.  in  March  1844,)  the  number  of 
policies  already  issued  shows  that  it  has  obtained  a  fair  share  of 
public  confidence. 

The  security  of  both  these  societies  appears,  therefore,  to  be 
pretty  good ;  and  though  in  that  respect  the  Proprietary  one  has 
certainly  the  superiority,  still,  if  the  premium  required  by  the 
other  were  much  smaller,  such  difference  would  probably  make 
most  farmers  adopt  that  requiring  the  smallest  outlay;  but,  in 
fact,  no  such  difference  exists.  The  premiums  charged  by  them 
are  almost  exactly  the  same.  The  reason  of  this  seems  to  be, 
that  the  mutual  association  at  present  requires  as  large  a  surplus 
to  establish  a  reserved  fund,  as  the  proprietary  society  requires  to 
pay  the  interest  on  its  capital  already  paid  up.  On  the  whole, 
then,  we  should  say,  that  for  those  who  have  merely  a  prospect 
of  insuring  their  stock  for  a  few  years,  the  Agriculturist  (or  Pro- 
prietary) Cattle  Insurance  Company  appears  to  be  the  most  suit- 
able, as  involving  less  risk,  without  requiring  a  greater  outlay 
than  the  other ;  but  that,  as  to  those  likely  to  insure  during  a 
long  series  of  years,  the  interest  they  would  obtain  in  the  accu- 
mulating reserved  fund — the  future  reduction  in  their  premiums 
— or  the  bonus  to  be  returned,  and  the  always  increasing  secu- 
rity of  the  association,  as  its  business  extends,  ought  to  induce 
such  persons  to  prefer  the  Farmers'  Mutual  Association. 

The  second  point  to  which  we  proposed  to  allude  was  the  pro- 
portion which  premiums  of  insurance  ought  to  bear  to  the 
amount  of  the  policies.  This,  as  well  as  the  third  point,  viz.  the 
proportion  between  the  full  available  or  recoverable  amount  of 
these  policies,  and  the  full  value  of  .the  subject  on  which  they  are 
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granted,  depends  on  the  chance  of  the  destruction  of  that  sub- 
ject. This  destruction  may  be  either  unavoidable,  or  from 
neglect  or  fraud.  These  are  two  distinct  sources  of  loss,  and  the 
means  of  providing  against  them  may  be  equally  distinguished 
by  insurance  companies. 

The  way  in  which  this  distinction  between  unavoidable  loss, 
and  loss  through  neglect  or  fraud,*  ought  to  be,  and  to  some 
extent  is,  carried  out  by  insurance  companies,  is  by  first  regulat- 
ing the  proportion  between  the  premium  and  the  policy  by  the 
risk  of  unavoidable  destruction ;  and,  secondly,  by  regulating  the 
proportion  between  the  amount  recoverable  on  such  policy,  and 
the  value  of  the  subject  on  which  it  is  granted,  by  the  additional 
risk  of  loss  through  fraud  or  neglect,  which  it  might  be  impos- 
sible to  prove. 

The  calculations  of  insurance  societies  have  hitherto  been 
almost  entirely  founded  on  losses  supposed  to  be  unavoidable. 
This  clearly  results  from  these  circumstances,  that  human  life  is 
guarded  by  the  strongest  laws,  both  divine  and  human — that 
shipwrecks  risk  human  life — that  fire-raising,  when  through 
neglect,  also  involves  a  risk  of  human  life,  and,  when  wilful,  is 
one  of  the  most  severely  punishable  crimes  on  our  penal  code. 
Hence,  Life,  Fire,  and  Marine  insurance  companies  all  grant 
policies  on  their  respective  subjects  to  about  the  full  amount  of 
their  value.  Not  only  so :  our  life  insurance  societies  insure 
their  subjects  far  beyond  their  value,  if  calculated  on  any 
worldly  scale  of  usefulness.  Though  a  man's  life  should  be  a 
burdeu  to  his  friends,  these  societies  yet  venture  to  promise  them 
an  immense  sum  at  its  conclusion  for  a  proportionately  small 
one  during  its  continuance.  No  stronger  proof  of  a  nation's 
morality  can,  we  think,  be  given  than  by  its  speculators  for  gain 
thus  insuring  the  life  of  a  fool  or  a  rascal  for  a  large  sum.  The 
per  eentage  on  the  policy,  which  must  be  paid  as  premium,  then 
comes  to  be,  with  life,  fire,  and  marine  insurance  companies, 
almost  the  sole,  and  with  stock  insurance  companies  the  chief, 
natter  to  be  calculated.  Such  calculations  must,  of  course,  be 
^ade  from  an  induction  of  facts  stretching  over  a  wide  extent 
-..fV  ^" -apace  and  time.  Both  the  collection  of  these  facts,  and 
...  .^  »iofions  founded  on  them,  seem  to  have  been  conducted 
-,k\,ii  caio  and  judgment  by  the  stock  insurance  companies  under 
Mr  TiofJ^p      'Ve  have  said  that  the  premiums  charged  by  the 

•     -  '^Lvicj.    ire,  notwithstanding  the   different  principles   on 

•  ••ci^  tney  are  founded,  almost  exactly  the  same.     They  vary 


'    f  he  neglect  and  fraud  here  meant  is  only  such  as  cannot  be  proved  against 
'le  parties  ffuilty  of  it,  as  no  insuranc*    "^^ipany  becomes  liable  for  the  effects  of 

joV       »/%T«''-i«  who       >    \t     oqn    \^rt    pr(i-     »f 
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acoording  to  the  different  kinds,  ages,  and  modes  of  treating  the 
stock.  The  following  are  a  few  of  the  chief  items.  By  both 
societies  the  premium  charged  for  draught  horses  used  exclusively 
for  agricultural  purposes,  and  between  two  and  fourteen  years 
old,  is  2^  per  cent.  On  those  used  occasionally  for  other  pur- 
poses 3  per  cent  (or  60s.  per  £100.)  By  the  Agriculturist 
Company  3^  per  cent  for  carriage  horses,  hacks,  &c— 4  per  cent 
for  dray  horses  used  in  towns — 5  per  cent  for  blood  and  cart 
stallions — 6  per  cent  for  high-bred  brood  mares — and  4  per 
cent  for  high-bred  colts.  The  Farmers'  Mutual  Association 
advertise  to  insure  these  latter  classes  by  special  contract.  For 
protection  against  death  by  glanders  an  additional  1  per  cent  is 
charged.  Both  companies  charge  2^  per  cent  on  neat  cattle  and 
cows,  and  2  per  cent  on  feeding  cattle;  and  when  these  classes 
are  not  protected  against  pleuro-pneumonia,  the  premium 
charged  is  only  1^  per  cent.  The  Agriculturist  Company  fur- 
ther offer  to  insure  young  stock  between  three  months  and  two 
years  old  against  all  disease  and  accident  for  2  per  cent ;  the 
changeable  stock  of  graziers  for  3  per  cent ;  prize  stock  valued 
under  £100  per  head  for  4  per  cent,  and  those  above  £100  per 
head  for  5  per  cent ;  single  cows  in  the  country  for  3  per  cent 
Death  from  blackleg  is  only  insured  against  when  a  setou  of  hair 
or  tow  three  inches  in  circumference  has  been  introduced 
through  the  dewlap  of  the  calf  at  the  age  of  three  months,  and 
kept  in  operation  by  occasional  dressings  till  the  age  of  eighteen 
months.  The  Agriculturist  Company  also  insure  all  ordinary 
sheep  abovie  three  months  old  against  all  diseases  and  accidents, 
except  rot,  for  6  per  cent.  Boars,  sows,  and  pigs  above  three 
months  old  for  5  per  cent  in  the  country,  and  6  per  cent  in 
towns.  These,  and  other  classes,  are  insured  by  the  Farmers'  - 
Mutual  Association  by  special  contract.  It  is  a  regulation  of 
both  societies  that  twenty-one  days  of  probation  must  elapse  after 
the  day  on  which  the  proposal  of  insurance  is  made  before  the 
insurance  actually  commences. 

It  must  be  observed,  that  the  above  are  per  centages  upon  the 
full  estimated  value  of  the  stock  at  the  time  of  insurance^  (which 
valuation  of  stock  and  renewal  of  insurance  takes  place  once  a 
year,)  and  as  the  nominal  amount  of  the  policy  coincides  with 
this  valuation,  they  may  also  be  said  to  be  per  centages  upon  it. 
They  are  not,  however,  the  exact  per  centages  on  the  available  or 
recoverable  value  of  the  policy,  for  that  being  (as  shall  after- 
wards be  noticed)  only  about  three-fourths  of  the  market  value  of 
the  animal  before  being  taken  ill,  if  the  stock  should  die  at  the 
commencement  of  the  year,  the  sum  recoverable  is  only  about 
three-fourths  of  the  nominal  amount  of  the  policy ;  whereas, 
should  the  death  occur  at  the  year's  end,  the  sum  recoverable 
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may,  from  the  increased  value  of  the  stock,  exceed  the  sum 
named  in  the  policy,  or,  from  its  diminished  value,  (as  in  the 
case  of  old  horses  and  cows,)  the  sum  recoverable  may  be  even 
less  than  three-fourths  of  the  valuation  in  the  policy.  Such  a 
discrepancy  between  the  proportions  which  the  premium  bears  to 
the  nominal  amount  of  the  policy,  and  to  the  full  amount  reco- 
verable on  it,  is  unavoidable  in  insuring  a  subject  of  which  the 
value  is  constantly  varying. 

We  are  not  prepared,  from  our  own  experience,  to  give  an 
opinion  as  to  whether  or  not  the  above  premiums  are  too  high. 
All  we  can  say  is,  that  we  fear  farmers  generally  will  be  very  slow 
in  paying  such  a  premium  as  is  necessary  for  the  prosperity  of 
such  a  society.  We  do  not  say  this  at  all  with  the  view  of  dis- 
couraging such  insurance  ;  but  to  warn  those  who  may  be 
inchned  to  consider  the  matter,  not  to  be  driven  from  their  inten- 
tion of  insuring  by  finding,  that  on  their  limited  calculations  of 
their  own  and  their  neighbour's  losses  for  a  few  years,  the  pre- 
miums charged  may  appear  too  high.  The  great  object  of  such 
societies  is  not  to  indemnify  the  party  insured  against  ordinary 
losses,  such  as  he  sees  often  around  him,  but  against  the  almost 
total  loss  of  the  stock  on  a  farm  from  some  epidemic  such  as  may 
only  occur  there  once  in  a  century,  but  which  might  then  ruin  the 
occupant  In  cattle  insurance,  as  well  as  every  other  kind  of  it, 
there  is  most  inducement  for  him  to  insure  who  has  his  goods  all 
in  one  lot,  of  which  the  safety  is  so  far  conjunct.  Thus  the  pro- 
prietor of  many  houses  in  different  parts  of  a  city,  or  of  many 
ships  on  diflFerent  seas,  has  little  need  of  insuring  any  of  them. 
So  the  occupant  of  several  farms  in  different  parts  of  the  country 
may  be  expected  to  be  the  last  to  insure  his  stock,  as  his  differ- 
•  ent  herds  form  a  sort  of  insurance  society  among  themselves. 
This  we  have  heard  stated  as  the  feeling  upon  this  subject  of 
several  such  farmers,  and  a  very  just  and  natural  one  it  is.  We 
beg,  therefore,  to  impress  upon  small  farmers,  and  even  cottars, 
whose  animal  property  is,  as  it  were,  bound  up  in  one  parcel, 
that  they  must  not  wait  for  great  stock  farmers  showing  them  the 
example  in  insuring  their  stock,  since  these  have  but  little 
interest  in  such  a  distributive  measure,  however  deep  their 
interest  may  be  in  all  preventive  measures  against  loss  of  stock. 

The  third  point  which  we  proposed  considering,  was  the  pro- 
portion between  the  full  available  or  recoverable  amount  of  the 
policy,  and  the  value  of  the  subject  on  which  it  is  granted.  Both 
of  the  Cattle  Insurance  Societies  under  our  notice  have  fixed  the 
former  at  rather  more  than  three-fourths  of  the  latter.  Their  rule 
as  to  this  is, — that  when  an  animal  dies,  the  party  insuring  it 
shall  receive  three-fourths  of  the  value  of  the  animal  in  the  market 
the  day  before  it  was  taken  ill,  and  one  fourth  of  the  value  of  the 
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oiFal.  As  a  further  precaution  against  fraud  or  neglect,  both 
Societies  have  established  a  long  list  of  very  stringent  conditions» 
which  must  be  strictly  complied  with  by  the  parties  insured.  It 
would  occupy  too  much  space  here  to  detail  these  conditions, 
which  can  easily  be  got  on  application  to  any  of  the  agents.  All 
we  have  to  say  of  them  is — that  we  would  ourselves  dislike  the 
trouble — such  as  that  attending  the  change  of  a  single  animal,  the 
anxiety  about  feeding,  &c.,  the  expense,  such  as  that  of  sending 
a  messenger  immediately  for  the  inspector  when  a  serious  illness 
occurs — the  probable  difference  of  opinion  among  veterinary  sur- 
geons as  to  the  disease  with  which  the  animal  is  affected — as  to 
the  propriety  of  killing  it  at  a  particular  moment,— or  as  to  its 
market  value  when  taken  ill ;  and,  finally,  the  probability  of  dis- 
putes on  these  and  many  other  points  ending  in  law-suits,  though 
some  provision  is  made  for  settling  them  by  arbitration ;  to  all 
which,  and  many  other  annoyances,  the  holdep  of  the  policy  is 
subjected.  We  are  very  apprehensive  that  such  strict  conditions 
will  be  the  greatest  obstacles  to  parties  inclined  to  insure  their 
stock.  Might  not  several  of  these  conditions,  such  as  the  neces- 
sity of  the  inspector's  attendance,  be  dispensed  with,  provided  the 
amount  of  the  policy  bore  a  .smaller  proportion  to  the  value  of 
the  subject  over  which  it  is  granted?  If  the  Company  became 
bound  to  pay  only  one  half  in  place  of  tiiree^fourths  of  the  vabte  of 
t/ie  animal  dying,  they  might  then  trust  to  the  oumer^forhie  own  in^ 
terest^  using  all  due  means  for  the  preservation  of  life.  Some  fur- 
ther simplification  might  also,  we  think,  be  effected,  by  making 
the  rate  of  premiums  more  uniform  for  each  kind  of  0tock,  with 
fewer  distinctions  as  to  age  and  kind  of  feeding.  And  we  also 
question  whether  the  distinction  of  diseases  can  be  carried  out 
with  a  practical  good  effect  at  present  This  last  may  indeed,  as 
is  argued,  lead  to  the  improvement  of  the  veterinary  science, 
which  would  no  doubt  be  a  public  benefit  But  this,  and  many 
of  the  conditions  before  alluded  to,  are  refinements,  some  of 
which  we  think  ought  only  to  have  been  afterwards  engrafted  on 
the  system,  and  which  system  would  have  much  better  recom- 
mended itself  at  first  to  farmers  had  it  appeared  in  a  form  more 
simple.  We  would  not  have  presumed  to  make  these  criticisms 
from  our  own  judgment,  had  we  not  heard  the  substance  of  most 
of  them  expressed  by  several  very  extensive  and  eminent  breeders 
and  feeders  of  stock. 
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By  P.  F.  H.  Fromberg,  First  Assistant  in  the  Laboratory  of  the  Agricnl- 
turai  Chemistry  Association  of  Scotland. 

On  reading  the  above  title,  not  a  few  may  be  induced  to  ex- 
pect here  something  entirely  new,  some  strange,  more  or  less, 
founded  opinion  upon  the  cause  of  this  most  serious  calamity, 
with  which  various  countries  have  last  year  been  visited,  and  of 
which  certainly  nobody  will  be  able  to  foresee  the  end  with  any 
degree  of  probability.  Multifarious  as  the  statements  and  ac- 
counts have  been  of  this  disease,  diflFerent  as  have  been  the 
opinions  advanced  upon  its  origin  and  nature,  some  of  them 
by  men  entitled  to  give  a  public  opinion,  it  would  be  presumptu- 
ous in  me,  whose  attention  is  mainly  directed  to  other  sciences 
than  that  of  agriculture,  to  throw  my  own  opinion  into  the  scale, 
overloaded  with  those  of  others, 

I  shall,  therefore,  only  in  so  far  give  something  answering  to 
the  title,  as  regards  strictly  physiological  principles ;  but,  before 
doing  so,  I  shall  give  an  abrWged  account  of  the  statements  and 
opinions  made  and  entertained  by  some  well  qualified  judges  in 
other  countries,  especially  in  Holland,  where  the  disease  has 
prevailed  to  a  most  alarming  extent,  and  very  much  attention  has 
been  paid  to  the  subject  This  way  of  treatment  will  serve  to 
bring  the  whole  under  one  heading,  and  thus  may  assist  in  taking 
a  more  regular  view  of  the  subject 

I  shall  take  these  abstracts  in  their  order,  and  commence 
with 


TJie  Report  of  the  Royal  Institution  of  Science^  Literature^  and 
Fine  Arts  of  the  Netherlands^^  First  Section,  in  Amsterdam. 

16th  September  1845. 

1.   Causes  of  the  disease. — The  moist  weather  of  the  year  1844, 

''ombined  with  the  influence  of  the  protracted  cold  in  the  spring 

md  early  par^   >f  <^^»<^  c-MmTnAi-  of  1845,  and  the  sudden  transition 

''om  cr  '^    '^  ^  ilv    IT'  -considered  as  the  remote 

•nic"^'.  ...     ... 

vLKji     '      '  -riuences— that  is,  the 

i^Kf' ^    ^      'iA,  ciir     >eil-known  professor  of 

^iu^j  ■•  i^j^.d  \j(  the  Koyal  Commission,  thinks 

hat   •         —.v  ^.^oi*v-     -i'  the  continual  rains  in  the  autumn  of 

o*-  ...flfooj         ^  etn-^rJ  nnlv  Vipi"  H^ed-     The  protractcd 
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winter  and  cold  spring  prevented  a  thorough  working  of  the  soil; 
and  thus  the  cutting,  in  bad  condition  already,  came  into  a  soil 
unfit  to  bring  the  fruit  to  maturity — a  defect  which  cannot  be 
counteracted  by  manuring  the  soil  In  addition  to  these  influ- 
ences came  the  parching  drought  of  the  middle  q{  June  and  the 
beginning  of  July. 

Another  member,  Professor  Van  Hall  of  Gronin^en,  states,  in 
addition,  that  the  cuttings  were  sometimes  kept  in  damp  and 
unaired  places.  He  thinks  the  Tenr  oold  wmter  of  .1844-46  had 
nothing  to  do  with  the  disease.  It  is  a  outaaeous  disease,  or 
mould  on  the  leaves,  which  has  been  c^ubsequently  transferred  to 
the  subterranean  fruit  This  multiplied  mould-production  was 
the  effect  of  atmospheric  infiuenoes,  and  was  extended  by  infec- 
tion. 

Another  member,  Mr  Brants,  an  experienced  observer  with 
the  microscope,  agrees  in  the  main  with  tne  two  former  members. 
The  plant  grew  too  luxuriantly,  through  excessive  heat,  in  June 
and  July.  The  cellular  tissue  was  developed  too  slowly  and 
irregularly,  of  which  a  kind  of  dropsy  was  the  result.  Hence  the 
withering  of  the  leaves,  and  their  want  of  physiological  action 
upon  the  tuber.  The  scorching  heat,  after  the  wet  and  cold  days, 
acted  in  the  same  manner  as  if  unripe  potatoes  were  placed  in 
damp  pits.  He  thinks,  however,  that  the  watery  condition  of 
the  potato,  and  subsequent  tendency  to  putrefaction,  were  caused 
not  only  by  atmospheric  influences,  but  also  by  overcropping, 
which  has  the  effect  of  making  the  increase  of  starch  inferior, 
proportionately  to  the  increase  of  the  number  of  plants  on  an 
acre. 

2.  Nature  of  the  disease. — The  members  are  all  agreed  that  the 
phenomena  of  this  disease  are  different  from  those  of  the  dry  rot 
and  the  scab,  as  described  by  Martins.  This  has  been  chiefly 
proved  by  Mr  Brants,  through  microscopical  examination.  .  The 
upper  parts  of  the  leaves  are  generally  the  first  affected ;  the  ex- 
tremities are  covered  with  small  black  points,  become  gradually 
wholly  black,  and  shrink.  The  petioles  have  black  spots,  under 
which  they  have  internally  a  sickly  appearance ;  and  finally,  they 
commence  either  to  putrefy  or  to  dry.  The  same  black  spots 
also  covered  the  stalks,  but  there  they  are  confined  to  the  epi- 
dermis. The  sfalk  generally  dries,  and  rarely  rots.  On  tne 
under  part  of  the  leaf,  the  epidermis  of  the  green  places,  border- 
ing the  mouldering  spots,  has  undergone  a  change,  and  its  cells 
are  easily  loosened.  The  vessels  and  elongated  (pleurenchyma- 
tic)  cells  are  filled  with  a  brownish  liquid,  but  the  parenchyme 
remains  green.  The  fungus  is  called  Fvmporium  solani  by 
some ;  but  Mr  Brauts  states  that  it  is  another  species,  without 
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articulations,  with  a  different  ramification,  and  having  round, 
undivided  sporules,  with  granular  contents.  On  further  micro- 
scopic examination^  the  plant  exhibits  the  character  of  an  earlier 
period  of  development,  for  there  is  a  multitude  of  vessels ;  the 
cellular  tissue  has  an  unusual  form,  the  spiral  vessels  are  not 
yet  completely  filled,  the  starch  is  irregularly  distributed,  and  is 
wholly  absent  from  the  external  layers.  Even  in  apparently 
sound  parts,  the  intercellular  canals  are  filled  with  a  brownish, 
granular  fluid.  It  was  only  in  cases  where  putrefaction  had 
positively  set  in,  that  a  foreign  organic  tissue  could  be  discovered, 
being  the  protomyces  of  Unger,  but  never  those  rudiments  of 
mould  plants,  or  fungi,  which  are  represented  by  Von  Martius. 
The  true  Fmisporium  solani  was  found  by  the  observer  only  in 
cases  where  the  epidermis  was  injured,  and  the  cellular  tissue 
exposed  to  the  air.  Generally,  the  fungus  is  accompanied  by  in- 
fusoria and  the  Acartts  farince. 

Some  of  the  members  are  of  opinion,  that  the  disease  extends 
itself  downwards,  because  those  tubers  which  spring  highest  from 
the  stalks  were  attacked  first,  whilst  those  lower  down  were  still 
sound,  and  could  in  some  measure  be  preserved  by  earthing  up 
the  soil  around  the  stalks.  Others  regard  the  withering  of  the 
leaves  as  the  effect  of  the  degeneration  of  the  tuber.  This  point 
can  only  be  made  out  by  deciding,  whether  the  fungi  are  the 
cause  or  the  effect  of  the  disease.  The  latter  opinion  has  a 
powerful  support  in  an  observation  by  Mr  Brants,  that  there  is 
a  specific  difference  between  the  fungi  on  the  leaves  and  those  in 
some  tubers ;  for  recent  discoveries  in  pathological  anatomy  have 
shown,  that  on  diseased  organs  of  the  animal  body  moulds  may 
be  formed ;  and  thus  the  observation  of  Mr  Brants  would  lead  us 
to  suppose  that  the  diseases  of  leaf  and  tuber  are  different  from 
each  other.  In  support  of  this  view.  Professor  G.  Vrolik  has 
shown  a  potato  plant,  taken  from  a  number  of  the  same  descrip- 
tion, of  which  the  leaves  and  the  very  lowermost  tubers  were 
iffected,  whilst  those  between,  under  the  immediate  surface  of 
the  soil,  were  perfectly  sound. 

As  to  the  influence  of  the  soil,  not  one  has  remained  free.  In 
general,  those  on  sandy  soils  have  suffered  less  than  those  on 
lay  soils.  The  potatoes  were  attacked  on  spots  even  almost 
jiitirely  enclosed.  This  seems  to  be  in  opposition  to  the  idea, 
hat  the  disease  is  caused  by  germs  of  cryptogams,  carried 
,ironorh  thc  air. 

vs  to  the  means  of  stopping,  moderating  and  preventing 

•irn  of  the  disease,  these  must  vary  with  the  assumed 

di*o  "        f  thp«"»  are  cryptogams,  then  it  is  advisable  to  apply 

'•-li/ar'    -   v'"^      »me-water,  or  d»l'»<^'»  «"'  )huric  acid.     This  pro- 

•    ~  i»^^^  ^-^^  ipnlr  _fi.       ..T  a  large  scale  in  the 
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field.  If  the  fungi  aire  only  the  efiects  of  the  disease,  then  this 
remedy  can  do  no  good.  The  only  answer  upon  this  question 
that  can  be  given  is,  to  employ  sound  seed  upon  a  healthy  soil. 
Next  year,  no  soil  should  be  cropped  with  potatoes  where  they 
were  grown  in  the  former  years.  If  this  should  be  inconrenient, 
then 

1^  The  diseased  leaves  and  stalks  must  be  burned  on  the 
field. 

2o.  All  useless  potatoes  must  be  destroyed. 

3^  The  soil  must  be  manured  with  lime,  and  well  ploughed 
during  the  winter,  but  not  harrowed,  to  give  full  access  to  air 
and  winter  frost  In  the  spring,  it  i^ould  again  be  manured  with 
lime,  or  irrigated  with  dilute  sulphuric  acid. 

4"".  It  is  of  importance  to  select  diy  soils,  and  to  plant  the 
potatoes  in  wide  rows,  at  considerable  distance  from  each 
other. 

As  regards  the  crop  obtained,  the  tubers  must  not  be  lifted 
before  they  are  perfectly  ripe  and  dry,  mnd  they  must  then  be 
separated  from  the  adhering  earth,  washed,  and  spread  out  to 
dry  completely. 


Report  of  the  Commissumfor  Agriculture  in  the  Pr&vinte  cf 
Groningen.* 

The  Hague,  16th  September  1846. 

L — Cause  and  Nature  of  the  Disease. 

I.  These  are  predisposing  causes,  viz. 

lo.  The  wet  summer  of  1844.  There  was  a  continual  rain  at 
the  time  when  the  potato  was  most  in  the  act  of  ripening.  Many 
potatoes,  which  have  afterwards  served  as  cuttmgs,  came  out  of 
the  soil  in  an  unripe  and  undried  state.  It  has  been  observed  in 
some  places,  that  this  year  a  greater  number  of  the  planted  po- 
tatoes than  in  former  years  did  not  shoot 

2^  The  insu£Scient  care  that  is  taken  for  the  cuttings,  such 
as  the  keeping  them  in  damp  places,  which  gives  rise  to  fermen- 
tation and  decay.     This  is,  however,  not  a  general  cause. 

It  is  highly  improbable  Uiat  the  severe  frost,  especially  in  the 
month  of  March,  should  have  been  a  cause  of  the  disease  of  the 
cuttings.  There  are  22  varieties  of  potatoes  grown  in  the  eco- 
nomical garden  of  Groningen,  and  these  are  all  diseased,  although 


*  The  present  document  bee  already  been  published,  by  way  of  extract,  in  the 
Irish  papers.   We  consider  it,  howerer,  desirable  to  gtre  here  ita  obief  oontents. 
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they  have  been  kept  in  the  greenhouse  of  the  garden  throughoot 
the  winter. 

2.  The  more  proximate  causes  which  have  co-operated  to- 
gether to  produce  the  disease  are, 

1®.  The  uncommonly  luxuriant  state  of  the  crop,  which  ren- 
dered it  very  subject  to  exanthematic  diseases,  in  connexion  with 
cryptogamic  plants,  as  is  the  case  with  com. 

2«.  The  great  heat  in  the  forepart  of  the  summer  of  1845, 
which  was,  for  instance, — 

On  the  13th  of  June,  87^    Fahr. 

3d  —  July,  87^0 

7th 91|o 

The  heat  was  so  great,  that  instances  have  occurred  of  people 
being  killed  by  it  on  the  field.  Some  weeks  later,  the  soil  was 
still  so  hot,  that  it  was  disagreeable  to  the  hands  of  the  weeders. 
Potatoes  that  were  nearest  to  the  surface  were  tainted  the  first 
When  the  soil  had  been  earthed  up  around  the  plant,  or  where 
the  potato  had  got  accidentally  more  covered,  the  disease  appear- 
ed much  later. 

3^  The  wet  weather,  which  lasted  almost  without  intermission 
from  the  half  of  July  till  the  end  of  August  Dampness,  and  want 
of  sunshine,  could  but  promote  in  these  succulent  and  overgrown 
plants  the  tendency  to  rot,  and  the  development  of  fungi,  espe- 
cially since,  in  the  same  periods  of  the  former  year,  the  same 
causes  had  been  in  operation.  The  protracted  and  repeated  ac- 
tions have  been  chiefly  efiectual  here  in  influencing  the  or- 
ganism. 

The  disease  extends  downwards  in  the  plant — commences  in 
the  leaves,  and  has  communicated  itself,  by  the  juices  in  the 
epidermis,  to  the  subterraneous  parts,  chiefly  to  the  epidermis. 

By  all  the  said  causes  collectively,  the  plant  has  been  impart- 
ed with  a  strong  tendency  to  decay  and  mouldiness;  and  the 
moulds,  once  formed,  have  propagated  themselves  with  almost 
miraculous  rapidity,  favoured  by  the  peculiar  state  of  the 
weather. 

3.  The  immediate  cause,  or  nature  of  the  disease,  is  an  exan- 
thema or  mouldering  in  the  leaf,  by  which  deadly  juices,  which 
caused  putrefaction  to  commence,  have  been  carried  downwards 
into  the  plant.  Rust  in  corn  causes  decay  along  the  same  nerve 
of  leaf  by  which  it  proceeds. 

The  disease  of  the  stalk  and  tubers  must  be  considered  more 
as  an  effect  of  that  in  the  leaves,  than  as  being  of  a  separate 
character. 
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All  this  agrees  with  the  direction  taken  by  the  disease.  It 
very  often  ori^nated  on  a  certain  spot  of  the  farm — often  a  low 
or  peculiarly  rich  spot ;  and  from  thence  it  spread  with  the  ut- 
most rapidity,  as  if  by  infection.  Several  olMservers  tlnnk  they 
have  perceived  that  the  disease  followed  in  some  degree  the 
direction  of  the  wind,  and  that  in  a  field  protected  by  thick  wood, 
it  appeared  first  where  an  aperture  existed. 

Another  ground,  that  the  real  nature  of  the  disease  is  a  pecu- 
liar fungus,  seems  to  be  afforded  by  the  fact,  that  no  other  plant, 
standing  close  .to  the  diseased  potato,  has  been  affectted  in  a  dis- 
tinct manner,  even  although  they  were  in  immediate  contact 
with  the  potato  leaves. 

The  present  disease  has  been  more  or  less  noticed  before^  but 
not  described  by  any  living  natursdist  The  dry  rot  of  Martins 
and  the  scab  have  their  origin  in  the  tuber,  and  are  therefore 
different  from  the  present  disease. 


IL — Means  for  Preventing  the  Retwm  of  the  tHlseaae. 

1.  The  potatoes  should  be  left  Icng  io  the  ground,  till  they 
can  be  lifted  completely^  dry.  Potatoes  that  are  tainted  putrify 
sooner,  by  the  act  of  lifting  them. 

2.  This  precaution  is  especially  necessary  for  those  which  are 
to  be  used  as  seed  for  next  year's  crop.  It  would  be  advisable 
to  take,  for  this  purpose,  potatoes  from  sandy  soils,  because  the 
disease  has  prevailed  there  much  less  than  on  clay. 

3.  The  diseased  leaves  and  rotten  potatoes  must  be  burned,  and 
completely  destroyed  upon  the  field. 

4.  Potato  fields  for  next  year  should  be  manured  with  lime, 
well  ploughed,  and  left  unharrowed  through  the  winter. 

5.  Next  year,  potatoes  should  only  be  grown  on  dry  soils. 
Spots  that  are  in  the  shade  of  trees  or  houses  must  be  avoided 
as  much  as  possible.  As  this  year  the  coarsest  varieties,  thinly 
planted,  have  resisted  the  disease  longest,  these  should  next  year 
be  used  in  preference  to  others,  and  planted  in  rows  thinner  than 
usual. 


III. — In  casej  however^  that  the  Disease  might  make  its  appearcmce 
again^  it  is  recommended  that 

1.  From  the  very  commencement,  the  first  affected  leaves 
should  be  immediately  cut  down,  and  burned. 

2.  But  as  this,  practised  over  a  great  extent  of  land,  would 
do  much  injury  to  the  crop>  the  whole  field  may  be  irrigated 
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about  the  evening  with  lime-water,  or  rather  dilute  su 
acid. 

3.  If  the  disease  might  continue  and  appear  repeated! 
advisable  to  have  sufficient  seed  and  cuttings  of  plants  t 
fit  for  feeding  man  and  animals.  These  should  be  cul 
where  blanks  have  been  formed.  For  instance,  pease  and 
horse-beans,  cabbage,  and  especialy  root-plants,  such  a 
bagas,  turnips,  mangel-wurzel,  topinambours,  &c.  The 
growing  well  upon  sandy  soils,  endure  the  severest  fro 
^  both  root  and  leaf  are  fit  nourishment  for  cattle. 


Report  of  the  Commission  for  Agriculture  in  the  Provinc 
^  Utrecht. 

The  Ilagae,  19th  Septemb«i 

The  disease  is  most  on  clayey  soils,  equally  prevailing  o 
of  a  heavy  as  on  those  of  a  light  character;  but  on  higl 
soils,  especially  in  the  east  part  of  the  provinces,  it  exi; 
less  degree. 

All  varieties,  both  early  and  late,  are  affected,  although 
ferent  degrees.  On  the  whole,  the  early  kinds  are  afFecte 
Those  planted  veri/  early,  which  were  ripe  and  lifted  befi 
leaves  were  attacked,  have  escaped. 

Among  the  late  varieties,  those  tubers  were  nearly  i 
which  were  almost  full  grown  when  the  disease  appeared 
leaves. 

On  the  whole,  the  better  varieties,  with  fine  leaves  ar 
flowers,  are  more  affected  than  those  with  coarse  leav 
white  flowers.  Since  many  years,  the  potato  crop  stood 
universally  advantageous,  as  in  the  forepart  of  the  summer 
year,  and  almost  every  where  a  double,  nay  treble  crop,  v 
pected. 

After  the  leaf  had  become  withered  and  lost  its  colour, ; 
flower  dropped,  the  tuber  itself  was  affected  at  the  spot 
the  stalk  had  been  inserted. 

The  two  main  views  as  to  the  causes  of  the  disease  ar< 
it  is  to  be  ascribed  either  to  the  deteriorated  quality  of  t 
tings,  or  to  an  injurious  influence  of  the  atmosphere. 

The  former  opinion  is  inadmissible,  for  several  reas 
which  we  will  here  only  state,  that  whether  this  degen 
might  be  considered  as  an  effect  of  cultivating  the  plant  on  i 
of  soil,  or  repeatedly  on  the  same  soil,  or  of  mixing  toget 
different  varieties,  &c.,  this  decrease  of  the  qualities  of  the 
may  consist  in  a  certain  change  of  the  tuber,  without  in 
tliat  it  should  be  called  diseased.     Besides,  those  varietiei 
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have  been  introduced  only  a  few  years  ago,  have  been  attacked 
by  the  disease  simultaneously  with  the  rest,  and  as  it  were  sud- 
denly. 

We  must,  therefore,  look  for  external  causes,  to  account  for 
the  present  disease.  But  it  is  uncertain  which  influence  is  to 
be  accused  with  the  greatest  probability;  either  cold,  frosts,  fogs, 
or  the  extraordinary  heat  in  the  commencement  of  July,  and  the 
subsequent  refrigeration  of  the  atmosphere,  accompanied  by  con- 
tinual wet  weather. 

That  an  atmospheric  influence  is  to  be  considered  as  the  cause 
of  the  disease,  is  further  probable  from  the  fact,  that  in  fields 
situated  under,  or  surrounded  by  dense  plantations  of  trees — such 
as  apple  and  other  trees — the  potatoes  appear  mostly  sound,  and 
that  they  were  diseased  in  adjoining  and  open  fields. 

Other  circumstances,  however,  must  have  co-operated  with  this 
atmospheric  influence,  and  as  such  may  be  considered  the  cold- 
ness of  the  clayey  soils,  in  consequence  of  the  late  frost  and  the 
cold  in  the  month  of  May.  The  early  planted  potatoes  appeared 
slowly,  and  grew  badly  in  the  beginning;  but  in  June  they  grew 
so  rapidly  and  vigorously,  that  for  many  years  past  such  a  luxu- 
riant crop  of  potatoes  has  not  been  witnessed. 

It  has  been  observed,  that  here  and  there  other  plants,  espe- 
cially buckwheat,  beans,  tobacco,  &c.,  were  effected  similarly  to 
the  potatoes,  although  this  does  not  seem  to  be  generally  the 
case  in  this  province. 

Dampness  appears  to  have  contributed  something  to  the  dis- 
ease, for  it  exists  most  generally,  and  in  a  higher  degree,  on  moist 
and  low  grounds,  especially  such  as  are  of  a  clayey  nature. 

As  to  tlie  means  of  stopping  the  disease,  the  most  careful  selec- 
tion of  seed  potatoes  for  next  year  will  not  be  sufficient  to  pre- 
vent the  return  of  the  disease,  unless  they  are  taken  from  fields 
where  no  disease  at  all  has  appeared  among  the  potatoes,  and 
situated  as  far  as  possible  from  those  which  have  been  affected. 

It  will  further  be  necessary,  that  in  the  next  year's  growth,  all 
those  precautions  and  rules,  requisite  for  the  potato  culture,  as 
to  soil  and  further  treatment,  be  followed  up  with  renewed  accu- 
racy. The  neglect  of  these  precautions  is  in  a  great  measure 
to  he  considered  as  the  cause  of  the  degeneration  of  this  main 
agricultural  product,  of  which,  for  many  years  past,  complaints 
have  arisen. 

It  deserves  a  trial,  if  it  might  become  necessary  to  use  pota- 
toes, covered  with  mouldiness,  for  seed,  to  lime  them,  as  is  done 
with  wheat  when  blighted :  for  lime  weakens  the  Ufe  of  the  fungi. 
It  will,  however,  be  always  desirable  that  the  cuttings  are  so 
sound,  that  this  precautionary  treatment  with  lime  be  not  necessary. 

JOURNAL. JULY  1846.  Z 


346  ON  THB  POTATO  DiSEASE. 


Abstract  of  a  Pamphlet,  entitled,  Observations  and  Experiment  on 
the  Disease  in  the  Potato  of  1845.  By  Professor  G.  Vtolik, 
Amsterdam.* 

In  addition  to  what  I  have  stated  in  the  Report  of  the  Royll 
Institution  of  the  Netherlands,  I  have  uninterruptedly  continued 
my  observations  and  experiments,  and  I  have  more  especially 
directed  ray  attention  to  a  field  of  potatoes,  not  mentioned  there^ 
because  at  that  time  the  potatoes  were  not  yet  sufficiently  advan- 
ced in  growth, 

I  was  engaged  in  reclaiming  a  large  extent  of  heath,  and  this 
induced  me  to  try,  if  potatoes  could  be  grown  in  a  soil  recently 
broken  up  to  a  depth  of  rather  more  than  six  decimeters  (about 
two  and  a  half  feet.)  I  selected  a  field  somewhat  larger  than  an 
acre*  The  working  of  the  soil  was  not  finished  before  the  be- 
ginning of  May,  on  account  of  the  long  protracted  winter. 

This  virgin  soil  was  manured  in  the  following  manner:  On  the 
field  were  dug  out,  at  regular  mutual  distances  of  four'and  a  half 
decimeters,  triangular  holes  of  the  requisite  depth,  and  each 
hole  received  the  manure,  of  which  I  wished  to  know  the  effect 
The  manure  was  covered  with  a  little  soil  from  the  heath,  upon 
this  the  potato  was  laid,  and  finally,  the  hole  was  filled  up  with 
the  soil.  The  manures  employed  were — Bolivian  guano,  African 
guano,  farm-yard  manure,  consisting  of  the  dung  of  cows,  pigs, 
horses,  and  young  cattle,  and  peat  earth,  dug  out  the  year  before. 
Upon  the  last  of  these  four  kinds  of  manure,  the  potatoes  were 
laid  down  directly. 

The  potatoes  were  of  three  kinds,  of  which  one  was  very  coarse, 
and  they  were  planted  on  the  12th  of  May.  They  were  long  in 
showing  signs  of  growth.  Those  with  farm-yard  manure  appeared 
first;  the  leaf  was  strong,  and  of  a  dark  green.  No  difference 
was  perceptible  between  the  eflects  of  the  two  guanos. 

In  August,  when  a  field  on  my  estate  had  all  the  leaves  withered, 
and  all  the  stalks  dried  up  or  rotten,  those  on  the  heath  were  still 
in  full  vigour,  and  gave  no  signs  of  disease  whatever.  Those  on 
farm-yard  manure  were  the  first  in  giving  signs  of  withering; 
they  were  lifted  on  the  8d  of  October,  and  gave  a  tolerable  har- 
vest of  sound  potatoes,  which  I  am  keeping  for  next  year.  The 
other  three  were  allowed  to  grow  till  the  end  of  October.  They 
all  four  produced  flower  and  fruit,  thus  forming  a  singular  con- 
trast with  what  was  seen  elsewhere.     The  potatoes  were  lifted 

*  The  second  part  of  this  pamphlet,  containing  very  interesting  experiments, 
has  just  come  into  my  posesssion,  and  will  be  communicated  in  substance  in  the 
n^xt  Number. 
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ft-om  27th  of  October  to  1st  of  November,  before  the  stalks  were 
withered,  and  they  all  were,  without  one  exception,  perfectly  sound, 
and  have  continued  so.  This  fact  is  highly  important ;  for  cut- 
tings of  the  very  same  sort  were  planted  on  a  different  field,  in 
another  place,  one  in  which  potatoes  are  usually  grown,  and  more 
than  half  of  the  crop  was  diseased. 

From  these  facts  I  infer,  that  in  addition  to  the  generally  pre- 
vailing influence,  a  specific  cause  was  requisite  to  produce  this 
specific  disease. 

Where  the  rains,  particularly  violent  and  contin\ious  in  the 
month  of  May,  found  a  free  passage  through  the  sub-soil,  the 
potatoes  were  entirely,  or  nearly,  free  from  disease.  The  more 
retentive  the  soil  was,  the  more  fatal  were  the  consequences.  To 
this,  no  exceptions,  as  far  as  I  know,  have  occurred  in  our 
country. 

The  disease  of  the  tuber  was  not  a  necessary  consequence  of 
the  withering  of  leaf  and  stalk.  I,  and  many  others  besides,  have 
often  found  healthy  potatoes  attached  to  withered  stalks  with 
diseased  leaves.  All  that  has  been  said  or  written  against  this 
view,  is  only  founded  on  theories,  taken  without  consent  of 
nature. 

I  have  attempted  to  support  my  view  in  the  matter  by  experi- 
ments, to  which  I  found  the  way  by  early  experience.  The  shoots 
of  a  germinating  potato,  cut  off  and  planted  isolate,  almost 
always  produce  a  crop  bearing  tubers  at  the  bottom  of  the  stalk, 
rarely  more  than  seven  in  number,  but  of  one  size,  and  e<'ible. 
The  parent  potato  remains  perfectly  fit  to  produce  young  plants. 
The  number  of  potatoes  produced  from  a  single  stem  may  be 
multiplied  indefinitely,  by  taking  the  stalks  from  the  plant  and 
laying  them  in  the  ground.  Accordingly,  I  took  the  stalks  of 
diseased  potatoes,  which  were  not  yet  entirely  rotten,  separated 
from  the  parent  stem,  and  placed  them  into  the  ground,  m  such 
a  position  that  the  upper  ends  of  the  still  succulent  leaves  were 
exposed  to  the  air,  hoping  thus  to  produce  a  new  subterranean 
fructification.  Although  these  stalks  had  the  disadvantage  of  being 
entirely  devoid  of  fibrillae,  the  experiment  was  suflBciently  success- 
ful. Some  of  them  were  planted  under  glass,  others  in  the  open 
air ;  part  of  them  got  into  a  state  of  complete  exsiccation ;  but, 
after  about  seven  weeks,  I  found  that  the  rest  had  produced  new 
potatoes,  of  different  sizes,  some  very  small,  but  all  perfectly 
sound.  This  is  another  strong  argument  in  favour  of  my  opinion, 
that  the  disease  in  the  tubers  was  independent  from  that  in  the 
leaves  and  green  stalks. 

The  separation  of  the  stalks  from  the  parent  plant  had  no  in- 
fluence upon  the  experiment,  for  I  obtained  entirely  the  same 
results  by  raising  the  ground  around  the  stem  of  a  potato  plant 
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On  lifting  the  tubers,  I  found  those  that  were  first  grown  all  dis^ 
eased,  whilst  the  fruit  springing  from  the  air-stalk,  round  which 
the  soil  was  raised  so  late  as  the  15th  of  September,  gave  a  sound 
fruit. 

I  used  the  sound  crop,  growing  luxuriantly  upon  my  vii^in 
heath-soil,  to  make  experiments  as  to  the  infecting  power  of  de- 
cayed and  mouldered  stalks.  The  conclusion  drawn  from  these 
and  other  experiments,  (of  which  we  pass  over  the  details  here,) 
was,  that  if  diseased  potatoes  are  contagious,  this  is  not  caused 
by  the  substance,  either  formed  or  deposited,  upon  their  leaves 
and  stalks.  I  admit,  as  a  fact,  that  diseased  tubers  are  contagi- 
ous for  healthy  ones;  but  although  this  is  a  just  observation,  the 
conclusion  drawn  from  it  is  less  accurate.  We  must  consider,  that 
from  fear  of  increasing  the  decay,  tubers  apparently  sound  have 
been  removed  from  the  soil;  but  this  could  not  stop  the  disease 
with  which  they  were  slightly,  and  many  even  imperceptibly,  af- 
fected. 

In  a  pit,  in  which  I  had  sound  and  diseased  potatoes  mixed,  I 
found  to  my  surprise,  when  it  was  afterwards  opened  and  emitted 
an  insupportable  smell,  that  the  sound  potatoes  were  taken  from 
it,  in  equally  good  condition  as  if  they  had  been  kept  separate. 
I  obtained  similar  results,  on  purposely  mixing  sound  and  dis- 
eased potatoes  together.  From  this,  however,  I  do  not  by  any 
means  infer,  that  when  putrefying  and  sound  potatoes  are  kept 
mixed  together,  the  former  should  not  at  last  bring  the  latter  into 
putrefaction.  This  would  be  contrary  to  experience.  But  the 
question  here  is,  whether  sound  fruits  can  be  made  to  assume  a 
dejinite  form  of  disease,  by  being  in  close  contact  with  diseased 
fruits  of  a  similar  plant?  As  soon  as  a  potatoe  is  wounded,  or 
its  surface  injured,  the  case  is  diflFerent.  The  disease  then  goes 
from  one  fruit  to  the  other  by  direct  communication. 

From  several  other  experiments  which  I  have  made,  I  further 
draw  this  conclusion ;  that  although  sound  potatoes  are  not 
affected  by  the  disease  of  those  with  which  they  are  in  contact, 
they  are  affected  when  their  surface  is  wounded. 

It  is  known  from  experience,  that  some  diseased  potatoes, 
against  the  ordinary  rule,  have  commenced  to  germinate  from  the 
moment  they  were  dug  out  This  power  is  not  possessed  by 
sound  potatoes  until  several  weeks,  or  even  months  have  elaptsed. 
It  would  appear  that  in  some  diseased  potatoes  the  change  of 
materials  or  transformation,  of  which  the  power  of  germination 
arises,  [or  rather  which  is  a  condition  necessary  to  the  manifesta- 
tion of  that  power,  F.,]  has  taken  place  before  they  are  loosened 
from  the  parent  stem.  With  such  diseased  tubers  in  process  of 
germination,  I  have  commenced  making  experiments,  which  may 
produce  important  results. 


ON  THE  POTATO  DISEASE.  349 

To  give  a  condensed  conclusion,  drawn  from  the  above  obser- 
vations, I  beg  to  state : 

1.  That  potatoes  of  the  same  kind  and  condition,  placed  in 
different  soils,  have  produced  diseased  tubers  in  the  one,  and 
healthy  tubers  in  the  other  soil. 

2.  That  the  general  opinion  that  the  disease,  after  having  com- 
menced in  the  top  of  the  leaves,  'descends  into  the  tuber — the 
disease  of  the  latter  being  thus  an  effect  of  that  of  the  former — 
has  appeared  entirely  unfounded.  Plants,  of  which  the  subter- 
ranean part  bore  diseased  tubers,  produced  some  fruits  from  its 
parts  above  ground. 

3.  Tliat  the  leaves  and  stalks,  however  diseased  and  covered 
with  fungi  they  may  be,  have  not  the  power  of  transferring  their 
disease. 

4.  That  diseased  potatoes,  however  mixed  up  with  sound  ones, 
do  not  impart  to  them  their  degeneration,  provided  the  latter  be 
not  wounded. 

6.  That  when  the  diseased  tissue  of  a  rotten  tuber  is  trans- 
ferred upon  wounded  sound  potatoes,  a  degeneration  of  the  latter 
becomes  clearly  perceptible  after  eight  or  more  days. 

6.  That  it  would  appear  that  diseased  potatoes  planted  in  an 
infected  soil,  can  produce  sound  fruits. 

I  intend,  after  all  my  experiments  are  completed,  to  enter 
broadly  upon  the  development  of  my  conclusions,  of  which 
especially  the  last-mentioned  gives  rise  to  important  considera- 
tions. 


Abstract  of  a  Pamphlet,  by  Professor  Morren  of  Liege,  entitled, 
Instrvctiom  Populaires  sur  les  moyens  de  combattre  et  de  detruire 
la  maladie  actuelle  des  Pommes-de'terre,     Bruxelles,  1846. 

It  appears  to  me,  that  all  the  observations  and  experiments 
made,  tend  to  prove  that  the  disease  commences  in  the  leaf. 
This  part  becomes  first  pale  green  and  then  yellow.  When  in 
this  condition,  its  under  surface,  examined  with  the  microscope, 
presents  a  slight  formation  of  fungi.  The  next  day  these  spots 
are  black,  and  then  the  white  fungus  becomes  better  and  visible. 
With  the  increase  of  these  spots  in  size,  the  leaves  dry  and  wither, 
and  assume  a  brown  colour.  The  fungus  then  disappears,  and 
after  a  few  days  the  whole  of  the  shaw  is  dry  and  blackish  brown. 
Then  new  fungi,  of  a  somewhat  different  appearance,  are  produced 
upon  the  dead  plant. 

The  commencement  of  the  disease  in  the  tubers  is  character- 
ized by  the  appearance  of  yellow  spots  between  the  epidermb 
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and  a  white  line,  indicating  the  internal  boundary  of  the  bark  of 
the  potato.  These  spots  become  subsequently,  brown,  and  finally 
cover  the  whole  of  the  bark,  especially  near  the  ends. 

A  fortnight  or  three  weeks  are  sufficient  to  produce  a  complete 
putrefaction,  which  I  call  tcet  gan{jirene^  it  being  a  decomposition 
in  presence  of  abundant  moisture  within  the  tissue. 

It  would  appear  from  experiments  which  I  have  made,  that 
although  the  disease  usually  proceeds  from  leaf  to  stalk,  and  froHi 
stalk  to  tuber,  it  can  also  pass  from  one  tuber  to  the  other. 

The  disease  must  not  be  confounded  either  with  the  curl  or 
with  the  scab.  The  latter  consists  simply  in  an  ulceration  on  the 
outer  surface  of  the  tuber.  The  curl  renders  the  leaves  dry, 
curled,  and  withered,  which,  although  lessening  the  produce, 
does  not  bring  the  potatoes  into  putrefaction. 

Catae  of  the  disease, — The  cause  I  consider  to  be  a  little  fungus, 
belonging  to  the  class  of  moulds,  and  the  genus  Botrytis. 

Many  little  fungi  are  injurious  to  man  and  animals.  Among 
plants,  onions,  chalets,  hops,  &c.,  are  aflFected  by  them.  Roses, 
violets,  wheat,  rye,  oats,  have  each  their  peculiar  cryptogamic 
enemies.  The  beet-root  is  attacked  by  another  species  of  the 
genus  Botrytis ;  the  leaf  becomes  diseased  first,  and  afterwards  the 
root  ^ets  internally  black  spots,  and  decays. 

This  mould,  or  fungus,  has  the  eflFect  of  making  the  sap  of  the 
potato  as  it  were  poisonous.  This  diseased  sap,  in  descending 
from  the  leaves,  is  the  cause  of  the  black  spots  on  the  Qtalk. 
These  spots  are  dead,  as  when  attacked  by  gangrene. 

It  is  very  prol)able  that  the  seeds  of  the  fungus  themselves, 
which  are  exceedingly  minute,  descend  into  the  stalk  and  tubers 
along  with  the  sap.  In  the  latter  I  observed  the  botrytis  in  the 
act  of  formation  after  the  potatoes  had  been  dug  out. 

The  little  fungus  is  the  cause  of  the  disease,  because  it  appears, 
in  its  first  or  youngest  state,  at  the  very  commencement  of  the 
disease,  and  before  its  appearance  no  sign  of  disease  whatever  can 
be  perceived  in  the  plant  Further,  when  the  seeds  are  intro- 
duced under  the  epidermis  of  a  healthy  plant,  the  latter  becomes 
diseased.  These  seeds,  from  their  extreme  minuteness,  can  float 
wherever  the  air  can  enter  freely.  The  same  fungi,  even  of  the 
same  genus,  have  the  same  effects  in  silk-worms,  hops,  &c.,  as 
in  potatoes. 

Means  of  opposing  the  disease^  and  preventing  its  return. — 1. 
When  the  leaves  are  much  affected,  it  must  be  wholly  cut  down, 
without  much  shaking  it,  and  burned  immediately.  This  cut* 
ting  must  be  done  in  time^  for  when  the  disease  has  once  spread 
through  the  juices,  it  will  be  impossible  to  stop  it 
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'  2.  If  the  tubers  themselves  are  affiMstod,  the  plants  should  be 
taken  out  of  the  soil  and  shaken;  the  diseased  potatoes  will  rear 
dily  fall  off.  It  is  best  to  use  those  which  remain  attached  im-' 
mediately,  for  probably  they  would  later  become  diseased  also. 

3.  If  winter  potatoes  are  tp  be  grown  upon  the  same  field  off 
which  diseased  potatoes  have  been  taken,  or  if  this  field  is  to  grow 

C)tatoes  the  next  year,  it  must  necessarily  be  limed  with  the  fol* 
wing  mixture :  one  half  cwt  of  Ume,  sul  lbs.  of  common  salt, 
one-fifth  lb.  of  sulphate  of  copper,  all  dissolved  together  in 
twent]^-five  gallons  of  water.  This  liauid  should  be  pomred  over 
the  soil.    By  this  mixture  the  seeds  of  the  fungi  will  be  killed. 

The  same  mixture  may  be  used  to  lime  the  potatoes.  Instead 
of  injuring  the  germs,  it  will  be  beneficial  to  tnem ;  for  only  the 
weak,  diseased  eyes  or  germs,  whose  destruction  will  benefit  die 
plant,  will  be  killed  by  this  treatment. 

When  potatoes  that  have  already  commenoed  to  germinate  are 
to  be  planted,  the  shoots  must  be  cut  off  and  planted  by  tbem<- 
selves,  or  the  potatoes  may  be  put  into  the  ground  with  shoots 
and  all  In  both  cases,  however,  care  shoiud  be  taken  not  to 
crack  the  shoots,  and  for  this  purpose  the  holes  in  which  they  are 
planted  should  be  left  open,  and  upon  each  plant  a  spoonml  of 
the  lime  mixture  thrown. 

Yon  Martius  has  told  me  that  the  dry  rot  was  more  frequently 
observed  in  potatoes  planted  in  the  afternoon  than  in  those  planted 
in  the  morning;  and  this  he  explained  thus: — ^In  the  afternoon 
the  air  is  generally  warmer  and  thinner,  and  the  seeds  of  the 
fungi  may  thus  be  more  easily  transported  than  in  the  morning. 
As  these  seeds  easily  attach  themselves  to  the  potatoes  mhue 
they  are  being  planted,  it  might  be  tried  to  place  the  potatoes  in 
the  ground  chiefly  in  the  morning. 

TreatmeTit  of  bad  potatoes. — The  two  prescriptions, — 1.  To  dry 
the  potatoes  for  20  minutes  in  an  oven  heated  to  176^  Fahr.,  <m 
the  ground  that  the  brown  fluid  by  which  the  starch  is  sur- 
rounded then  flows  away ;  and  2.  To  boil  them  in  water  for  a 
short  while—have  proved  ineffectual.  The  best  treatment  has 
been  suggested  by  Mr  J.  Walton,  and  is  generally  followed  in 
England.  It  consbts  in  strewing  abundance  of  chlorite  of  lime 
over  the  potatoes.  In  this  way  they  may  be  safely  kept  for  next 
year's  crop. 

7^  infiuence  of  variety. —  Very  early  kinds  have  completely 
escaped,  and  are  fit  to  be  preserved,  for  they  were  full  grown 
before  the  fungus  made  its  appearance.  Among  the  late  ki^ds 
some  were  more  affected  than  oUiers.  It  is  worthy  of  remark  that 
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one  kind,  received  from  England  this  year  (1845,)  and  p 
in  Gend  in  the  beginning  of  May,  has  not  been  attacked  5  a 
kind,  introduced  by  Lord  Crewe,  and  grown  in  Liege,  has 
totally  escaped. 

As  regards  the  raising  of  potatoes  from  seed.  Professor  I 
remarks  that  this  is  a  matter  of  great  importance,  and  very 
able,  provided  the  seed  or  apple  be  procured  from  i 
regions;  for  the  reason  why  potatoes,  equally  long  cult 
but  more  recently  introduced  than  others,  have  better  be( 
to  resist  the  disease,  is  the  manifestation  of  a  more  en 
vital  action ;  and  tliis  greater  energy  was  a  necessary  consei 
of  the  plant  being  transferred  into  another  and  better  soil. 

It  is  further  a  fact  of  experience,  that  the  seeds  of  a  pla 
be  better  able  to  produce  varieties  that  will  live  and  tb 
their  new  native  country,  the  more  distant  the  country 
parent  plant  is.  Instances  are  taken  from  the  dahlia,  wh: 
innumerable  varieties  in  Europe,  but  none  in  Mexico,  its 
country ;  of  the  camellia,  which  is  nearly  of  uniform  appc 
in  China  and  Japan,  but  of  which  numbers  of  varieties  are 
in  Europe,  &c. 

In  case,  however,  the  process  of  raising  potatoes  from  s 
tried,  it  is  of  prime  importance  to  select  a  proper  soil  for  c 
tion ;  and  also  a  sound  and  fertile  fruit,  duly  prepared  for 
gation,  by  allowing  only  two  or  three  in  each  bunch  tc 
maturity,  and  cutting  off  the  rest.  When  intended  for  t 
seed  should  be  taken  out  of  the  fruit,  and  well  washed,  li 
only  those  which  sink  in  the  water,  further  dried  in  the  si 
piece  of  paper,  during  twenty-four  hours,  and  preserved  < 
safe  from  the  attack  of  insects.  To  get  very  early  kin 
fruit  or  apples  should  be  taken  from  the  flowers  that  have 
ed  their  petals  first. 

It  is  also  proved  by  experience  that  the  potato  prefers  ; 
climate  to  a  dry  one,  and  grows  better  at  a  moderate  th 
high  temperature.  Peru,  where  it  grows  in  a  wild  state,  pi 
no  potatoes  that  are  edible,  and  at  the  same  time  yiel 
returns ;  it  is  in  the  North  of  America  that  they  increase  s< 
in  size  and  produce.  In  Ireland,  of  which  the  climate  is 
and  the  temperature  moderate,  and  in  Lancashire,  the 
culture  reaches  a  high  state  of  perfection  in  every  resj)e( 
in  Italy,  Spain,  and  the  South  of  France,  and  part  of  Ge 
the  produce  is  of  inferior  quality. 

For  these  and  other  reasons,  it  is  advisable  to  pay  pa: 
attention  to  the  raising  of  winter  potatoes ;  they  are  sa 
experience  to  suffer  much  less  from  disease  than  those  ra 
summer.     The  potato,  although  it  may  be  planted  to  a  d 
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tliree  feet  without  danger,  should,  however,  be  Bown  less  deep  — 
half  a  foot  for  instance. 

Reference  is  made  to  the  experiments  made  by  Mr  Goodiffe  of 
Granard ;  by  Mr  Jackson  in  Manchester ;  to  those  of  Mr  William- 
son, made  in  the  isbmd  of  Bute  and  in  Perthshire ;  and  of  Mr  Herry 
of  Handsworth,  to  prove  the  advantage  of  raising  early  potatoes. 
Several  growers  in  Germany  and  Franee.  have  done  the  same 
with  equal  advantage. 

The  practice  followed  in  Lancadiire,  of  planting  only  the  rose- 
end,  and  keeping  the  opposite  part  for  food,  is  considered  the 
best  of  all.  As  the  eyes  of  the  rosebud  produce  their  shoots 
about  three  weeks  earlier  than  Uiose  of  the  heeUend,  this  method 
is  well  calculated  to  grow  early  varieties. 


As  to  the  alleged  causes  of  the  disease — ^I  mean  the  remote 
causes — ^many  are  of  opinion,  apparcfntly  with  some  ground,  that 
these  are  to  be  looked  for  in  a  co-operation  of  several  circum- 
stances ;  others,  again,  have  advanced  that  there  was  one  drcum- 
stance  that  acted  either  chiefly  or  alone ;  others,  confining  them- 
selves to  a  negative  opinion,  have  believed  that  a  certain  circum- 
stance was  710^  the  cause.  Of  this  latter  way  of  reasoning,  we  find 
an  instance  in  Mons.  de  Gasparin,  who,  finding  that  of  the  two 
crops  which  are  annually  raised  in  the  South  of  France,  the  spring 
crop  suffered  from  no  disease,  although  under  a  lower  tempera- 
ture than  that  prevailing  during  the  growth  of  the  suraimer  crop, 
which  suffered  much,  infers  from  this  fact  that  the  temperature 
had  nothing  to  do  with  the  disease.  And  if,  on  the  other  hand, 
we  draw  our  attention  to  what  appears  to  have  been  experienced 
in  Scotland,  according  to  a  series  of  observations  collected  and 
brought  into  a  tabular  form  by  Mr  Milne  of  Milnegraden,  then  it 
would  appear  that  the  average  temperature  of  1846,  especially 
about  the  time  that  potatoes  were  ripening,  was  lower  than  in  for- 
mer years ;  and  that  there  was  a  certain  relation  between  the 
degree  in  which  the  disease  prevailed  in  diflerent  districts,  and 
the  lowness  of  temperature  in  the  same  place. 

We  will,  for  variety's  sake,  quote  here  some  passages  taken 
from  the  well-known  French  chemist  Payen,  about  the  progress 
of  the  disease  in  the  plant  He  says,  that  the  diseased  part  (in 
an  advanced  stage  no  doubt)  appears  to  have  lost  all  the  starcli, 
and  that  at  the  same  time  the  protein  compounds  and  the  fat 
have  entirely  disappeared,  which  ne  considers  as  an  eflect  of  the 
fungus — for  a  fungus,  he  thinks,  is  the  cause  of  the  disease.  He 
has  succeeded,  he  says — although  it  is  Hot  stated  by  what  means 
— in  separating  this  fungus ;  and  found,  on  analysing  it,  that, 
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after  having  subtracted  the  ash,  and  removed  the  a&eripg  calb 
and  starch,  it  contained  exactly  (I)  as  much  nitrogen  m  was 
found  by  hira  in  cultivated  mushrooms.  When  the  disease  ad* 
vances,  the  nitrogenous  part  is  loosened  from  the  internal  eeU*- 
walls,  and  encloses  the  starch  as  in  a  little  bag,  whieb  ^radnaUjf 
splits  and  divides  into  several  portions,  each  of  them  drawing  along 
a  globule  of  starch,  and  making  it  participate  in  their  own  deeoi»- 
position.  In  this  manner,  the  little  portions  of  the  little  bags 
become  thinner  and  thinner,  and  at  last  the  cells  are  left  entirely 
or  nearly  empty.  We  will  make  no  comment  upon  this  se^ooii^ly 
very  illustrative  representation. 

Before  finishing  our  present  paper,  we  feel  obliged  to  draw 
attention  to  the  opinions  of  Mr  Berkeley  on  this  subject,  as  set 
forth  by  him  in  an  elaborate  article  in  the  Journal  of  the  Horticulr 
tural  Society,  He  expresses  his  conviction  that  the  grounds  for 
considering  a  fungus  as  the  cause  of  the  disease,  are  more  vali^ 
able  than  those  advanced  against  this  theory ;  and  that  the  objeo* 
tions  against  the  view  which  he  and  others  take,  are  either  oyer^ 
rated  or  not  well  understood.  One  of  his  chief  grounds  is,  tbatt 
the  fungi,  which  are  in  relation  to  these  species  found  upon  disf^ 
eased  potatoes,  do  not  generally  feed  upon  decaying  matter^  but 
produce  decay.  It  is  further  involved  in  this  theory,  that  external 
circumstances,  which  are  favourable  for  the  production  and  growth 
of  the  potato,  are  unfavourable  for  those  of  its  parasite,  and  vke 
versa ;  and  this  point  establishes  a  relation  between  this  kind  of 
fungus-theory  and  a  modification  of  it,  viz. — that  the  se^  of  the 
fungus  has  not  been  transferred  upon  the  plant,  but  is  aajsurally 
inherent  in  the  latter ;  an  opinion  advanced  by  Dr  Greville.  in 
Scotland,  and  by  Dr  Cohen  in  Holland,  the  latter  of  whom  bad  it 
published  last  year  among  other  points  on  this  subject. 

There  exist  several  other  opinions,  which  we  do  not  consider 
important  enough  specially  to  record.  That  of  Liebig,  about 
the  conversion  of  albumen  into  the  so-called  casein,  is  disproved 
by  analysis ;  *  and  those  who  consider  the  disease  as  a  mere  effect 
of  oxidation  by  the  agency  of  the  air  acting  more  freely  upon  the 
organic  matter  of  the  weakened  cellwalls,  do  not  certainly  show 

*  The  manner  in  which  this  has  lately  been  disproved  by  Dr  Ure,  is  certainly 
not  the  right  one.  It  would  appear  that  both  he  and  Mons.  Dumas  are  unac- 
quainted with  Mulder^s  celebrated  discovery^  that  albumen,  casein,  fibrin,  &c., 
when  dissolved  in  an  alkaline  ley,  are  aU  in  the  same  manner  thrown  dowm 
by  the  addition  of  acetic  acid ;  but  that  the  precipitate  produced  is  no  longer 
albumen,  casein,  fibrin,  &c.,  but  in  every  case  the  same  body,  y\z.  protein.  It  is 
only  by  taking  the  potato  juice  in  its  natural  condition  that  we  can  judge  of  its 
real  properties  ;  and  it  is  without  submitting  the  potato  to  the  action  of  an  alksli, 
^bat  we  have  found  that  what  is  called  casein  is  equally  present  in  sound  as  in 
di»i'*Qi^<l  potatoes. 
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a  very  great  amount  of  physiologicid  knowledge  which  reqoii^s 
that  the  progress  of  phenomena  should  he  followed  step  hy  step^ 
and  which  does  not  permit  that  the  mentioning  of  final  results, 
even  if  thejf  were  correct^  should  serve  as  an  explanation.  The 
liability  of  the  incrusting  matter  to  undergo  decomposition,  as 
stated  DV  Mulder,  and  proved  by  my  own  investigfltions  instituted 
in  UtrecQt,  has  been  advanced  in  a  former  numt^r  of  this  Journal 
as  a  possible  cause  of  the  disease ;  but  this,  if  at  all  probable^ 
does  not  afford  much  explanation,  and  could  scarcely  serve  t9 
suggest  means  for  recovery*  The  nature  of  the  incrusting  mat- 
ter, and  its  relation  to  inorganic  basest  are  at  present  far  too  little 
known  to  found  a  theory  upon  their  pretended  action. 

Before  closing  the  present  paper,  howev^,  we  wish  to  make 
mention  of  one  or  two  points  of  some  importance,  resulting  from 
the  microscopic  observations  of  Messrs  Van  Baumhauer  and 
Moleschott,  in  Utrecht.  They  found  that  the  threads  of  fhnsi 
in  diseased  potato  plants  were  the  same  in  the  whole  plant ;  but 
that  the  sporules  produced  by  the  fungi  had  two  different  forms : 
the  one  entirely  similar  to  that  of  the  sporules  of  the  Fusispo^ 
rium  solani;  the  other,  more  or  less,  to  mat  of  another  variety, 
called  Sporotrichotdes  by  Yon  Martiusu  The  Fusiqxmum  ex- 
isted in  the  greatest  abundance,  and  in  the  highest  stage  of 
development,  in  the  upper  part  of  the  stem  and  leaves^  The 
lower  they  came,  the  more  the  number,  and  especially  the  stage 
of  development  of  the  iungi,  decreased.  Only  once  they  found 
the  fungus  on  a  fibrilla,  very  close  to  the  stem,  but  never  lower. 
This  appears  to  indicate  the  course  which  the  disease  has  taken. 
They,  however,  most  positively  assert  that  they  did  not,  in  one 
single  ca&e,  find  even  traces  of  fungi  in  or  on  the  diseaeted  pota- 
toes that  were  recently  dug  out  of  the  ground. 
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Manure.  By  Mr  Towers. — ^To  resume  this  subject  at  the  point 
where  I  left  in  the  October  Number  of  1845,  p.  118,  line  ^  it 
will  be  requisite  to  take  a  glance  9l  the  nature  of  those  consti- 
tuents which,  under  the  name  of  iaor^uiie  elements,  have  been 
subjects  of  much  attention  and  dispute  since  the  first  edition  of 
Liehig's  Organic  Chemistry. 

There  are  many  persons  who  not  only  adopted  the  great  Ger- 
man's opinions  to  the  letter,  but  who  stoutly  insisted  upon  a  sort 
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of  ultra  theory,  as  1  endeavoured  to  prove  at  page  112.  How- 
ever, not  to  dwell  upon  subjects  which  argument  or  theory  can 
neither  disprove  nor  establish,  it  will  suffice  in  the  present  in- 
stance to  prove  by  the  result  of  direct  experiment,  that  the  ashes 
of  plants^  if  treated  fairly,  and  subjected  to  faithful  analysis,  will 
affi)rd  evidence  demonstrative  of  those  saline,  earthy,  and,  of 
course,  inorganic  constituents,  which  they  must  individually  and 
specifically  obtain  from  the  soil — but  certainly  not  from  the  air- 
through  the  nredia  of  their  leaves. 

The  fact  I  propose  to  adduce  will  not  be  direct  or  conclusive 
as  to  the  quantity  or  quality  of  products  obtained.  The  experi- 
ments were  originally  accidental ;  but  this  circumstance,  so  far 
from  being  inimical  to  the  principle  which  I  desire  to  establish, 
will  tend  rather  to  confer  importance  upon  it,  in  so  far  that  the 
processes  and  results  show  that  evidence  may  be  obtained  from 
all,  even  the  meanest  of  vegetable  products ;  and,  therefore,  that 
men  of  analytic  skill  ought  to  bend  every  effort  so  "  to  put  ques- 
tions to  nature,"  as  to  compel  her  to  return  clear  and  instructive 
answers. 

Of  organic  analyses  there  is  reason  to  hope  that,  not  only  in 
Scotland,  but  in  England  also,  we  shall  speedily  receive  correct 
information — the  noble  College  of  Chemistry,  recently  foimded, 
and,  as  it  now  appears,  rapidly  progressing,  having  given  assu- 
rance that  greater  encouragement  should  be  afforded  than  hitherto 
to  the  study  of  organic  chemistry ;  while  it  invites  members  "  to 
forward  specimens  of  soils,  minerals,  vegetable  productions,  and 
all  other  substances,  that  the  advanced  students  may  take  th^m 
up  for  investigation." 

Results  of  great  value  must  be  obtained,  and  be  reported,  if 
these  intentions  be  faithfully  carried  out ;  but,  in  the  meantiine, 
it  behoves  every  one  who  shall  have  obtained  certain  evidence  of 
any  important  truth,  to  lay  it  before  the  public,  that,  in  this  day 
of  active  research,  persons  competent  to  undertake  qualitative 
analyses  may  investigate  the  subject,  and  extend  inquiries  of  a 
like  nature,  till  at  length  we  attain  to  a  certain  knowledge  of 
fixed  principles,  which  can  neither  be  misunderstood  nor  contro- 
verted. 

While  consuming  the  refuse  of  the  garden  last  October,  it  oc- 
curred that  an  opportunity  was  presented  to  try  the  results  of 
combustion  on  a  mass  so  heterogeneous  as  that  of  garden  refuse 
— weeds,  cabbage  and  lettuce-stalks,  old  raspberry  canes,  arti- 
choke stems  and  decaying  leaves,  cum  multis  aliis. 

From  the  heap  of  gray-ash,  a  portion  of  the  cleanest  was  se- 
lected, and  a  drachm  of  it  by  weight  (60  ^ains)  was  digested  in 
a  little  water  for  twenty-four  hours,  then  slightly  heated,  strained, 
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and  washed  on  the  filtering  paper  till  the  drops  fell  devoid  of 
taste.  The  first  test  was  a  strip  of  turmuric  paper,  which  in- 
stantly was  reddened,  evincing  a  powerful  alkaline  reaction. 

The  fluid  was  then  divided  into  three  portions : — 1.  One  was 
evaporated  to  dryness;  and,  as  it  contained  the  saline  ingredients 
of  20  grains  of  the  dry  ash,  the  yield  of  2  grains  by  evaporation 
proved  that  salts,  to  the  extent  of  a  nineteenth  part  of  the  ash, 
had  been  eliminated  by  fire.  Here  then  we  discover  a  large  pro- 
portion of  very  active  saline  matter,  which  claims  to  rank  among 
the  most  important  of  inorganic  manures. 

But  what  were  these  salts?  An  alkali  predominated;  and  as 
the  2  grains  obtained  in  a  dry  state  gradually  attracted  moisture, 
the  presence  of  free  potassa  was  at  least  suspected. 

2.  The  second  portion  of  filtrated  liquor,  acidulated  by  a  drop 
or  two  of  nitric  acid,  to  prevent  alkaline  reaction,  was  treated 
with  nitrate  of  baryta^  and  a  manifest  deposition  of  sulphate  was 
the  result ;  hence  sulphuric  acid  became  manifest,  combmed  most 
likely  with  potassa. 

3.  After  separation  of  this  precipitate,  the  clear  liquid  which 
passed  the  filter  yielded  to  nitrate  of  silver  a  sensible  quantity  of 
muriate  of  silver ;  therefore  muriatic  acid  must  have  existed  in 
the  salts,  combined  with  soda.  No  phosphate  was  traceable,  nor 
any  calculable  quantity  of  lime,  but  there  was  a  faint  trace  of 
iron. 

4.  The  dry  insoluble  ash  was  treated  in  two  ways ; — first,  by 
hydrochloric  acid  and  long  cohobation,  whereby  some  iron  was 
dissolved,  which  was  detected  by  ferro-cyanuret  of  potassium. 
The  effervescence  created  by  the  acid  gave  above  3  grains  of  car- 
bonic acid,  equivalent  to  3^ths  of  lime.  The  insoluble  matter 
thus  left)  being  20  grains,  was  fixed  with  mild  alkali,  then  treated 
with  nitric  acid,  redissolved,  filtrated,  washed,  and  forced  to  vield 
22  grains  of  fine  silex ;  the  clear  fluid,  when  passed  the  niter, 
gave  to  prussiate  of  potassa  a  very  great  precipitate  of  Prussian 
blue,  equivalent  to  2^  grains  of  oxide  of  iron ;  and  to  pure  am- 
monia it  yielded  about  1  grain  of  pure  alumina.  Chloride  of 
platinum  had  also  established  the  presence  of  potassa  in  the  so- 
luble salts.  These,  and  similar  qualitative  "  questions,"  put  by 
means  of  re-agents,  evinced,  to  a  great  extent,  what  a  second 
trial  by  nitric  acid,  as  the  cohobating  solvent,  subsequently  con- 
firmed; and  thereby,  though  an  accident  interfered,  the  asnes  of 
garden  refuse  were  found  to  contain  sulphate  of  potassa,  with  ex- 
cess of  the  alkali,  muriate  of  soda,  carbonate  of  lime,  oxide  of 
iron,  a  little  alumina,  a  very  faint  trace  of  magnesia,  and  abun- 
dance of  silex,  a  portion  of  which,  not  acted  on  by  the  acid,  was 
j,rjved  to  exist  in  the  form  of  a  silicate  of  iron  and  alumina. 


358  THE  FARMERS*  /NOTE-BOOK. — NO.  XII. 

The  deductions  we  arrived  at  from  two  or  three  anahrtei  cf 
matters  so  humble  and  debased,  are  these : — If  from  sach  sub- 
stances we  obtain  decisive  evidence  of  the  existence  of  very  cwi^ 
sequential  inorganic  elements,  what  value  ought  not  to  be  at- 
tached to  more  close  and  minute  investigations  of  the  higher 
order  of  vegetables ;  and  how  much  reason  is  there  to  coDcIudie^ 
that,  by  such  analyses,  we  shall  attain  to  certain  and  definite 
principles  of  culture  ? 

Here,  however,  we  are  checked  by  the  singular,  but  much  more 
startling  announcement,  of  a  system,  or  series  of  evidences,  which 
had  attracted  some  attention  m  the  article  of  October  last  At 
that  time  we  had  read  of  a  discovery  said  to  have  been  made  by 
a  Mr  Bickes,  of  the  possibility  of  growing  com  without  manure, 
and  which  he  was  then  taking  steps  to  confirm,  and  render  appa- 
rent to  the  cultivators  of  the  soiL  There  the  matter  rested,  and 
till  the  beginning  of  the  present  year  the  subject  was  not  revived 

Then,  however,  attention  was  roused  by  the  publicity  given,  in 
several  agricultural  journals,  to  circumstances  which  claim  pro- 
found investigation.  •  In  one  day  three  newspapers  came  to  hand 
which  contained  very  minute  statements  of  what  were  averred  to 
be  accredited  facts.  It  becomes,  therefore,  a  duty  to  lay  before 
the  readers  every  thing  that  has  been  announced ;  but  I  prefer  to 
select  tliat  authority  which  claims  to  be  founded  upon  actual  ob- 
servation, and  therefore  extract  from  the  Gardener's  Gazette  of 
Saturday,  January  17,  the  following  particulars.  They  are 
headed, — Mr  Bickers  Extraordinary  Discovery — Growing  Com 
without  Manure. 

"  We  attended  a  meeting  on  Saturday  last,  for  the  purpose  of  hearing  an  nz. 
planation  of  the  system  by  which,  as  was  alleged  in  a  prospectus,  com  cao  be 
grown  on  land  considered  barren,  or  nearly  so,  and  of  seeing  specimens  of  the 
produce ;  and,  to  say  the  very  least,  our  astonishment  was  greatly  excited*  To 
say  that  the  secret  by  which  the  result  has  been  obtained  (which  to  our  finite 
under>tandiiig  was  impossible)  is  invaluable,  is  to  say  very  little,  for  if  accredited 
documents,  certifying  that  the  samples  exhibited  were  really  grown  on  moTing 
sand,  in  some  instances,  or  gravel  in  others,  and  on  wretchedly  poor  land  in  all, 
and  without  the  slightest  dressing  or  manuring,  were  not  astounding,  we  know 
not  what  is  so. 

**  Mr  Bickes  declares  that  he  can,  by  simply  preparing  the  seed,  cause  grain  to 
perfect  itself  in  ground  which  it  was  too  poor  to  cultivate  at  all  by  the  ordinary 
means,  and  that  he  is  willing  to  prepare  seed  for  any  one  who  may  wish  to  try  it, 
and  put  his  powers  to  the  test.  The  samples  are  at  the  o(l\ve  of  Sir  Croucher,  in 
Trafalgar  Square,  and  we  strongly  urge  all  who  take  the  slightest  interest  in  mek 
matters  to  call  and  judge  for  themselves. 

'*  Mr  Bickes  will  prepare  any  seed,  no  matter  whether  for  the  garden  or  fkmiy 
and  sow  it  himself,  at  any  distance,  so  that  his  travelling  expenses,  kc,  be  paid^ 
and  that  very  moderately.  He  declares  that  the  expense  on  a  large  scale  is  not 
more  than  a  few  shillings  per  acre,  and  that  the  effect  is  a  much  more  abandaat 
crop  on  good  land,  and  an  ordinary  crop  on  land  which  had  a  bad  crop  before. 
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tTDfoftunBt^ly  the  ^(»ater  part  of  the  speeimons  were  gathered,  or  rather  drawn — 
for  the  roots  are  on  the  plants — in  the  month  of  June,  when  he  left  for  England ; 
the  consequence  of  which  is,  that  the  ?rain  is  not,  in  some  of  the  cases,  full ;  but 
there  are  enough  with  perfected  seed  to  settle  all  manner  of  doubt  as  to  €he 
probable  result  of  that  gathered  unripe ;  and  we  believe  that,  by  this  time,  he  it 
on  the  Continent,  for  the  purpose  of  producing  ripened  grain  from  the  same  fields, 
properly  authenticated.  Next  week  we  shall  publish  the  whole  of  the  certifi- 
cates. Mr  Bickes  commits  himself  to  every  body  without  gaining  a  shilling,  and 
only  seeks  an  opportunity  of  proving  his  powers  even  before  he  will  offer  his 
secret  for  sale.  This  secret  is  certainly  in  the  preparation  of  the  seed  by  steep- 
ing, but  its  effects  so  far  outshine  all  that  has  been  boasted,  to  say  nothing  of 
accomplished,  by  others  who  have  practised  steeping,  that  we  are  bound  to  accord 
to  him  the  possession  of  a  knowledge,  which  none  that  we  have  heard  of  pretends 
to  have  acquired,  even  if  we  give  credit  to  their  most  extravagant  pretensions.'* 

So  much  from  the  testimony  of  an  eye-witness.  The  follow- 
ing evidences  are  obtained  from  the  United  Gardeners^  and  Land 
Stewards^  Journal: — 

"  Mr  Bickes  has  been  engaged  for  sixteen  years  in  agricul- 
tural pursuits  in  his  native  country.  It  was  stated  that  the  value 
of  his  discovery  was  fully  attested  by  practice.  The  gentlemen 
present  were  here  supplied  with  a  copy  of  testimonials  from  vari- 
ous parts  of  the  Continent,  as  well  as  England,  which  he  now 
produced  to  the  public."  Among  them  he  enumerated  those  of 
several  landed  proprietors  in  Belgium — that  of  Colonel  Blagrove 
of  Calcot  Park,  Berks — and  of  other  gentlemen  in  that  county, 
who  had  tried  the  prepared  seed;  and,  likewise,  it  was  stated 
that  experiments  were  in  a  course  of  progress  in  Herts ;  so  that 
altogether  about  300  acres  were  either  sown,  or  prepared  to 
receive  the  seed. 

"  A  great  number  of  specimens  were  handed  about  the  room, 
consisting  of  wheat,  barley,  oats,  maize,  and  various  kinds  of 
shrubs  and  plants.  The  cerealian  products  especially  were  of 
the  most  gigantic  dimensions ;  yet  it  was  stated  these  were  grown 
on  inferior  land,  without  manure,  the  seed  being  simply  prepared ; 
notwithstanding  which  they  had  arrived  at  maturity  much  earlier 
than  the  best  favoured  grain  under  the  ordinary  system  of  culti- 
vation. A  very  fine  rose-tree  was  shown,  grown  from  prepared 
seedy  which  in  one  year  had  become  as  large  as  it  ordinarily  does 
in  eighth 

With  these  preliminaries — for  such  only  they  are — it  remains 
to  consider  what  would  be  the  results  to  British  agriculture,  were 
the  system  fully  established  by  positive  experiment.  A  blessing 
more  devoutly  to  be  hoped  for,  than  that  of  more  abundant,  ear- 
lier harvested  crops,  can  scarcely  be  imagined ;  but  what,  if  poor 
miserable  land,  without  manure,  is,  by  a  mere  process  of  steeping, 
to  have  its  powers  of  supply  so  exalted,  as  to  surpass  those  of  our 
now  richest  loams — what,  I  ask,  is  to  become  of  those  masses  of 
manure,  however  created  or  accumulated,  which,  were  they  not 
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deposited  within  the  ground,  would  convert  its  surface  into  an 
aceldama,  and  every  farm-steading  into  an  area  of  pestilence? 

It  is  a  forestalling  of  facts,  thus  to  anticipate  what  may  never 
be  realised ;  yet  it  were  wise  to  be  prepared ;  for  if  accounts  be 
true,  there  are  many  breadths  of  land  at  no  great  distance  from 
the  metropolis  already  sown  with  seed  prepared  by  Mr  Bickes, 
and  thus  m  a  state  of  progress.  Should  these  trials  prove  suc- 
cessful, a  period  of  less  than  six  months  may  suffice  to  change 
the  whole  theory  and  practice  of  agriculture.  In  the  meantime} 
while  remaining  perfectly  quiescent  as  to  doubt,  expectation,  or 
hope,  it  will  be  the  duty  of  every  farmer  to  keep  on  the  alert^  to 
look  out  for  himself;  or,  if  too  remote  from  the  field  of  inquiry, 
to  request  the  assistance  of  those  near  at  hand,  to  investigate  and 
report. 

When  Mr  Campbell  first  announced  his  "  steeps,**  I  found 
almost  all  the  farmers  near  me  cold  and  apathetic  to  the  last 
degree.  With  one  person,  who  condescended  to  try  half  an  acre, 
the  application  succeeded  beyond  a  doubt ;  but  there  an  end. 

Now,  however,  farmers  may  be  ready  to  be  a  little  more  on  the 
alert.  A  double  crop  would  be  a  fine  thing ;  and  then,  with  th ' 
poet,  they  might  justly  exclaim — 

"  Tempora  mutantur,  et  nos  mutamur  ab  illis.*' 

I  conclude  this  imperfect  notice  by  extracting  from  the  Gar- 
deners^ Gazette  of  the  24th  January,  so  much  of  the  testimonials 
as,  at  the  present  moment,  refer  to  England.  The  whole  oi 
the  certificates  occupy  nine  entire  columns  of  the  paper ;  they 
are  introduced  by  a  letter  addressed  to  the  agriculturists  of 
Great  Britain,  dated  10th  December  1845,  from  Mr  Joseph 
Croucher. 

The  following  passages  are  found  in  that  letter,  and  ought  not 
to  be  passed  over : — "  One  great  and  incessant  demand  on  the 
farmer's  pocket  is  the  cost  of  manure,  however  good  his  land  may 
be.  There  is  a  very  large  quantity  of  land  lying  around  him  not 
worth  cultivation,  because  the  manure  required  would  be  too 
costly  for  him  to  attempt  to  cultivate  it;  therefore  it  remains 
waste,  or  fetches  a  nominal  rental."  The  certificates  refer  to 
practical  results  extending  over  sixteen  years,  from  1829. 

Certificates,  Nos.  27  and  28,  are  found  in  two  letters  by  Colo- 
nel Blagrove  of  Calcot  Park,  Berks — the  first  to  the  editor  of  the 
Reading  Mercury^  announcing  the  visit  of  Mr  Bickes  to  the  Colo- 
nel on  the  21st  of  July  last,  and  the  results  of  experiments  then 
made  with  prepared  wheat,  flax,  turnips,  vetches,  rape,  and  pota- 
toes, all  sown  without  manure  upon  land  of  very  indifferent 
quality.     "  The  two  first,"  it  is  stated,  «  are  most  abundant,  and 
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would  have  hcen  ripe  had  it  not  been  for  the  cold  weather  ;'*  date 
September  24,  1845. 

The  second  is  to  Mr  Bickes,  on  the  25th  of  the  same  month, 
ordering  prepared  wheat,  sufficient  for  four  acres ;  naming  the 
red  chaff  as  most  hardy,  and  least  likely  to  fail  on  the  land  in- 
tended for  it ;  adding,  "  if  you  can  produce  a  crop  on  that  land 
without  manure,  it  will  be  nigh  to  a  miracle." 

No.  29  is  a  letter  dated  Hamsteadbury,  Redbum,  Herts,  Sep- 
tember 28,  1845,  from  Mr  T.  W.  Overman  to  Mr  Bickes.  It 
states  the  writer's  desire  to  "  extend  the  knowledge  of  the  dis- 
covery," and  requests  the  preparation  of  sufficient  seed  for  the 
coming  seed-time.  In  conformity  thereto,  250  acres  have  been 
sown  with  prepared  wheat  on  the  lands  near  Redbum,  besides 
those  of  others  on  the  list — all  on  the  3d  and  7th  of  October. 

On  Mr  Overman's  land,  96  acres. 

On  Mr  Overman's  land,  Houldcn,  Bedfordshire,  40  acres. 

On  Mr  Samuel  Pocock*s  land,  King's   Langley,  near  Hemel  Hemstcacf, 

33  acres. 
On  Mr  Shadrock  Goden's  land,  Grovehill,  near  ditto,  30  acres. 
On  Mr  John  Bates'  land,  Harpendenbury,  near  St  Alban's,  33  acres. 
On  Mr  Thomas  Oakley's  land,  Kingsbury,  near  ditto,  116  acres. 
On  Mr  John  Stephens'  land.  Fish  Street,  St  Alban's,  25  acres. 
On  Mr  G.  Webb  s  land,  Bcaumonthill,  Redbum,  25  acres. 
On  Mr  John  Parrott's  land,  steward  to  the  Earl  of  Verulam. 
On  Mr  Muir's  farm,  Gorhambury,  St  Alban's,  40  acres. 
On  Mr  Earnest  Dixon's  farm,  Redbum,  10  acres. 

On  Mr  Frederick  Gough's  farm,  Cunningham  Hill,  St  Alban*s,  10  acres. 
On  Mr  Edward  Lewis's  farm,  Heatingfordbury,  near  Hertford,  10  acres. 

Finally,  on  the  27th  November,  on  the  farm  of  Mr  John  Culley, 
Cassey,  near  Norwich,  "  eight  bushels  of  prepared  wheat,  and 
two  bushels  of  the  same  unprepared — these  wait  the  result  of  the 
harvest  of  1846." 

The  foregoing  was  written  some  months  since,  at  a  period 
when  tlie  subject  was  fresh  to  the  public.  Circumstances,  how- 
ever, prevented  its  insertion  at  the  time.  In  the  absence,  there- 
fore, of  the  conclusive  evidence  that  may  result  from  the  experi- 
ments thus  in  progress,  we  will  solicit  attention  to  others  of  an 
opposing  nature,  the  very  converse  of  the  theory  of  cultivation 
ivithout  manure. 

I  have  already  endeavoured  to  establish  the  self-evident  propo- 
sition, that  manures  must  be  produced,  and  as  certainly  be  com- 
mitted to  the  earth,  whence  renewed  vitality  will  spring  from  the 
decaying  residue  of  dead  matter;  and  now  we  are  favoured  with 
a  communication  of  an  experiment  of  raising  a  large  crop  of  Swedes 
upon  barren  land^  by  means  of  artificial  manure. 

This  appears  in  Vol.  vi..  Part  2,  of  the  Royal  Agricultural 
Journal^  commencing  at  page  355,  addressed  by  the  Reverend  A. 

JOURNAL — JULY  1846.  2  A 
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Huxtable  to  the  President,  Lord  Portman,  from  Sutton  Waldron, 
per  date  Nov.  11,  1845. 

Liebig  taught  the  agricultural  world — that  part  of  it  at  teast 
which  would  condescend  to  listen  to  the  suggestions  of  a  scienti- 
fic chemist — that,  by  faithful  experiments  upon  the  ashes  of 
vegetable  bodies,  many  correct  ideas  bearing  upon,  and  elucidat- 
ing the  philosophy  of  cultivation,  would  be  obtained. 

We  begin  to  feel  this  truth ;  and  many  recent  articles  in  farm- 
ing periodicals  prove  that  it  is  working  its  way,  and,  as  ugual, 
prevailing  against  error  and  prejudice. 

The  reverend  writer  says — the  problem  which  I  sought  to 
solve  is  contained  in  the  question — "  Can  we,  by  supplying  to 
the  soil  the  constituents  (so  far  as  at  present  known)  of  a  plants 
cultivate  that  plant  on  any  land,  however  in  itself  sterile  ?" 

The  precise  spot  selected  was  a  hill,  situated  on  the  barren 
district  of  Cranboum-Chase,  Dorset,  It  appeared  the  most 
barren  and  unlikely  of  the  neighbourhood.  The  labourers  em- 
ployed found  it  too  shallow  and  stubborn  for  the  spade ;  they 
therefore  "  knocked  it  over  with  the  pick-axe.*' 

This  land  was  subsequently  sown  twice  with  rape,  hut  produced 
nothing,  and  therefore  was  deemed  a  fair  field  for  the  experiment 
in  a  jmjmlnr  way — such  as  would  show  that,  on  land  growing  no- 
thing, a  large  crop  might  be  obtained  by  means  pointed  out  as 
necessary,  on  chemical  principles.  "  Accordingly,"  to  adopt  Mr 
Huxtable's  own  words,  "  in  the  latter  part  of  April  1845, 1  deter- 
mined, on  this  hill  above  described,  to  see  whether  it  were  pos- 
sible to  produce  a  crop  of  Swedes  weighing  20  tons  per  acre. 
To  efiect  this  object,  chemical  analysis,  as  given  in  ftrofessor 
Johnston's  lectures,  acquaints  us,  that  there  would  be  required 
for  the  bulbs  and  tops  of  such  a  return  (i.  e.  for  20  tons  of  bulbs 
and  5  J  tons  tops)  inorganic  matter  weighing  more  than  500  Hjs.; 
consisting  of  about  146  lbs.  of  potash,  76  lbs,  of  soda,  69  Un.  of 
sulphuric  acid,  30  lbs.  of  phosphoric  acid,  103  lbs.  of  lime,  22 
lbs.  of  magnesia,  23  lbs.  of  chlorine,  23  lbs.  silica,  as  well  as  a 
certain  proportion  of  organic  matters,  in  the  form  t)f  amncmia 
and  carlwnic  acid." 

As  it  is  not  intended  to  enter  upon  any  regular  detail  of  the 
experiments,  I  only  adduce  so  much  of  the  writer's  article  as  wili 
"onvey  a  clear  idea  of  the  effects  produced  by  the  cbenical 
•iflflures  employed  by  him ;  therefore,  little  more  will  be  Mqomd 
nan  a  table  of  the  substances  introduced  into  every  acre  rf  tihe 
and,  and  the  cost  of  the  whole,  premising — as  we  might  natu- 
lally  expect — that  "the  men  employed"  on  liie  exfieriaieBl,  '*«Ki 
.very  eye-witness  who  passed  by,  smiled  mcredultnisly  at  what 
«npeared  at  the  time  an  act  of  well-Tn'^ant  folly." 
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30  bushels  of  wood-ashes^  at  6d.,  » 

2  cwt.  of  Ichaboe  guano,  at  78.  6cl., 

50  lbs.  of  burnt  bones,  and  22  lbs.  of  sulphuric  aeid, 

30  bushels  sawdust^ 

Labour  account  in  hoeing,  drill  drop()iiig  seed,  (the 

surface  of  the  land  being  otherwise  untouched.) 
10  lbs.  of  sulphuric  acid,  poured  over  ashes. 
Rent  6s.  ;  rates,  &c.  2s., 
Seed,  2  lb.  per  acre,  Is.  M., 
A  pair  of  horses,  hauling  the  artificial  manorc  to  the 

summit  of  the  hill. 


Other  charges  for  a  previous  labouring  of  the  land  have  been 
deemed  by  some  as  justly  chargable ;  but  Mr  Huxtable  asserts, 
tliat  he  has  given  every  item  of  cost  tliat  can  be  laid  against  the 
result — which  was  21  tans  of  Swedes  per  acre;  and  he  adds, 
^^  Therefore,  I  do  not  hesitate  to  express  an  opinion,  that,  to  per- 
sons vrho  know  how  to  use  Sicedes^  they  are  worth  K15,  15s.  per 
acre^  at  a  cost  of  L.8 :  17  :  9,  giving  a  return  of  more  than  800 
])cr  cent  for  the  outlay." 

In  a  paper  published  last  February,  in  Vol.  xxiv.,  old  series. 
No.  2,  p.  170,  of  the  Farmers'  Magazine,  headed,  "  A  Visit  to 
the  Farms  of  the  Reverend  A.  Huxtable,"  we  have  ample  eonfir- 
niation  of  all  that  is  stated  in  the  Ro}'al  Journal  first  referred  to. 
This  is  most  gratifying ;  and  from  this  paper  1  select  the  few 
following  lines  only,  amply  satisfactory,  as  they  are  character- 
istic: — "  We  walked  over  it,"  (the  barren  hill,)  "  and  were  as 
much  surprised  at  the  enormous  dimensions,  of  the  turnips  as  at 
the  stony,  barren-looking  soil  on  which  they  grew.  From  this 
land  21  tons  of  Swedes  per  acre  have  been  obtained;  and,  in 
proof  of  Mr  Uuxtable's  assertion,  that  he  could  grow  a  crop  in 
a  hole  cut  in  a  table,  we  may  mention,  that  we  saw  some  of  his 
linest  turnips  growing  in  a  hedge-fiirrow,  from  wh^ce  the  litde 
(juantity  of  soil  originally  found  had  been  thrown  to  form  a  bank. 
Thus,  on  flints  and  chalk,  (for  tbose  were  all  that  could  be  ob- 
served,) was  grown  a  sample  of  turnips  that  might -ohallenge  tlie 
produce  of  the  richest  lands  in  the  -county." 

Little  remains  to  be  advanced.  We  have  stated  some  of  the 
voluminous  testimonials  of  results  already  said  to  have  been  ob- 
tained, by  processes  of  ste^ng  the  seeds  of  grain  and  fedder 
]>lants ;  the  land  being  naturally  poor,  and  remaining  so  «t  the 
rime  of  sowing,  since  no  manure  was  given  to  it 

As  a  converse,  the  results  %£  a  tnal  widi  <diemiea1  ii^orgaiuc 
substances,  are  affirmed  and  sobstsntiated  by  >erediUe  authority. 
Kvidence  equally  strong  might  be  brought  forward  in  favour  of 
sound  guano. 
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In  reference  to  the  turnip  crop,  I  saw,  in  Hanover  Square,  in 
July  1844,  young  plants  raised  by  Lord  Essex,  so  fine,  large,  and 
luxuriant,  when  compared  with  some  others,  that  no  one  could 
hesitate  to  pronounce  them  super-excellent ;  and  this  luxuriance 
was  said  to  be  produced  solely  by  the  application  of  charcoal 
dust,  in  the  drills,  with  the  seed.  Ho7o  could  this  insoluble 
matter  act  ?  And  yet,  I  myself  produced  in  my  own  field  a  cor- 
responding eficct,  by  a  very  triflmg  addition  of  the  same  inert 
material*  The  absorbent  ammonia-attracting  quality  of  the  char- 
coal presents  the  most  plausible  answer ;  but  such  was  the  fact, 
account  for  it  how  one  may. 

It  is  plain,  then,  that  we  have  much  to  learn,  much  to  admit  ; 
a  rapidly  increasing  development  of  science,  abundance  of  means 
and  resources ;  and  thus,  with  the  exercise  of  skill  and  industry, 
and  a  judgment  ready  to  reject  old  prejudices,  we  may  reason- 
ably hope  to  double  the  productiveness  of  the  land. 

Notes  on  making  Cheshire  Cheese* — On  a  moderate  calcula- 
tion, 12,000  tons  of  cheese  are  made  in  Cheshire  annually.  The 
milk,  from  which  cheese  is  made,  consists  of  three  parts — cream, 
whey,  and  curd,  into  which,  by  repose,  it  spontaneously  separates ; 
but  the  separation  of  the  whey  from  the  other  constituents  is 
accelerated  by  the  addition  of  a  small  quantity  of  a  simple  acid, 
which  is  obtained  from  cured  and  dried  maw-skins  t  by  mace- 
.  rating  them  in  warm  water.  This  infusion  is  called  Steep  or 
Rennet. 

Cheese-making  comprises  the  complete  extraction  of  the  whey, 
and  the  proper  compacting  and  curing  of  the  curd.     Richness 


•  From  a  prise  essay^  by  Mr  Henry  White,  land  agent  and  surveyor,  War- 
rington, containing  a  detailed  account  of  the  making  of  Cheshire  cheese,  and 
published  in  Part  I.  vol.  vi.  of  the  Journal  of  the  Royal  AgricuUvml  Society  of 
England, 

There  is  reason,  we  believe,  for  supposing  that,  while  in  Scotland  the  mate- 
rials for  making  cheese  are  not  inferior  to  those  in  England,  the  cheese  manu- 
factured in  ScoUand  is  in  general  not  equal,  in  quality,  to  that  made  in  England, 
and  that,  in  practice,  it  has  been  found  advantageous  to  attend  closely  to  the  pro- 
<  cess  observed  in  England.  We  are,  therefore,  induced  to  present  to  our  readers, 
and  more  especially  to  those  among  them  who  are  interested  in  the  caseous  pro- 
ducts of  the  dairy,  the  following  digest  of  an  intelligent  essay,  describing  in  detail 
the  method  of  cheese-making  in  Cheshire — Editor. 

f  Recipe  for  curing  maw-skins. — Procure  fresh  skins  the  year  before  they  are 
wanted  ;  free  them  from  chyle  and  every  impurity ;  turn  them  inside  out,  and 
salt  them ;  lay  them  one  upon  another,  with  siJt  between,  in  a  deep  earthenware 
vessel ;  cover  the  whole  over  with  salt,  and  lay  a  lid  on  the  top.  About  a  month 
before  using  them,  take  them  out  and  drain  the  brine  from  them ;  then  spread 
^hem  on  a  table,  and  powder  them  on  each  side  with  fine  salt.  In  this  state,  they 
•are  to  be  rolled  with  a  paste  roller,  distended  with  splints  of  wood,  and  hung  up 
to  dry. 
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depends  upon  the  cream ;  and,  in  Cheshire,  cheese  is  professedly 
made  from  fall  milk,  though,  in  different  dairies,  a  little  cream  is 
skimmed  off. 

Number  of  cows  kept,  and  produce The  number  of  cows  be- 
longing to  a  cheese-dairy  is  seldom  less  than  8  or  10,  or  more 
than  70  or  80.  From  18  cows,  a  cheese  from  36  to  54  lbs. 
weight  is  made  daily  during  four  or  five  months  of  the  sum- 
mer. The  annual  produce  of  cheese  varies  with  the  quality  of 
the  cows,  the  mode  of  keeping  ■  them,  and  the  nature  of  the 
herbage ;  and  great  loss  is  known  to  have  been  sustained  by 
not  feeding  the  animals  sufficiently  in  winter. 

Calviuf/* — It  is  customary  to  arrange  so  that  the  cows  may 
calve  in  March  or  April ;  and,  as  soon  as  the  calves  are  fed  or 
disposed  of,  the  cheese-making  begins,  and  continues,  except  in 
small  dairies,  nearly  to  the  end  of  the  year. 

Milking, — The  operation  commences  about  five  o'clock  in  the 
morning,  and  five  or  six  o'clock  in  the  evening.  It  is  performed 
in  cow-houses  all  the  year ;  and  it  is  usual  to  have  a  milker  to 
every  six  or  seven  cows.  The  milk  of  newly  calved  cows  is  not 
mixed  with  that  of  other  cows  till  four  or  five  days  after  calving. 

Offices  and  Utensils, — The  evening's  milk  is  seldom  made  into 
cheese  till  the  following  morning,  and,  in  small  dairies,  sometimes 
not  till  the  second  morning.  A  cool  milk-house  is  necessary ; 
and  hence  it  is  commonly  found  on  the  side  of  the  farm-house 
least  exposed  to  the  sun.  The  milk  is  usually  kept  in  portable, 
shallow  earthenware  vessels;  but,  in  some  dairies,  zinc t  or  lead- 
en f  coolers  are  used. 

Most  milk-rooms  have  lattice  or  wire-windows  for  the  circulation 
of  ail-,  and  an  inclination  is  given  to  the  floors  for  the  free  escape 
of  the  cold  water  which  is  daily  applied  to  them  in  summer.  Pre- 
cautions of  this  kind  are  necessary  to  prevent  the  milk  becoming 
sour.     A  temperature  of  50®  of  Fahrenheit  is  thought  the  best 

*   Gestation  of  cows. — From  obserTations  of  the  late  Earl  Speuser  on  the 

period  of  gestation  of  764  cows,  it  appears  that  the  term  extends  to  284  days 

Journal  of  Agriculture. 

f  Zinc  vessels, — Such  vessels  are  certain,  after  a  short  time,  when  the  milk 
and  pans  soar,  to  hold  a  considerable  portion  of  zinc  and  its  salts  in  solution ; 
and  it  is  well  known  that  even  a  small  quantity  of  zinc  will  cause  violent  spas- 
modic vomitings. — Journal  of  Agriculture, 

X  Leaden  coolers, — Lead,  when  exposed  to  the  action  of  air  and  moisture,  ia 
rapidly  corroded  ....  forming^  a  white  crust  of  carbonate^  which  is  highly 
poisonous. —  Qregory^s  Outlines  of  Chemistry, 
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throughout  the  year.  Tlie  dairy  is  generally  near  the  nrilk- 
house,  and  fitted  with  two  boilers ;  one  for  scalding  whey,  and 
another,  less  in  size,  for  heating  water.  The  salting  and  drying 
house  should  adjoin  the  dairy.  Here  the  cheeses  are  placed  on 
stone  or  wooden  benches,  salted  externally,  and  dried  gradually 
before  removal  to  the  cheese-room*.  Some  dairjrmaids  dispense 
with  external  salting.  Sometimes  the  cheese-room  is  over  the 
dairy ;  and,  at  others,  it  is  over  the  kitchen,  or  other  apartment 
in  which  a  fire  is  kept.  Light  and  air  are  always  excluded  from 
it  by  a  curtain  or  shutters ;  and  one  reason  assigned  for  the  prac- 
tice, is  its  tendency  to  prevent  the  hurtful  eflects  of  the  fly.  Some 
of  the  larger  cheese-rooms  are  warmed  by  stoves  or  hot  air,  and, 
in  rare  instances,  from  ordinary  fireplaces  built  in  them.  If  the 
cheese-rooms  become  too  warm  in  summer,  the  cheeses  need  to 
be  removed  to  cooler  places. 

Process  of  Checse-makin(/. — The  extraction  of  the  whey  and 
salting  occupy  from  five  to  seven  hours,  and  it  is  therefore  con- 
venient to  commence  work  in  the  morning.  In  this  case,  the 
evening's  milk  is  kept  over  night ;  and,  in  the  morning,  the  cream 
is  skimmed  off,  and  a  portion  of  the  milk  warmed.  The  warming 
is  effected  by  means  of  a  brass  or  tin-pan,  about  20  inches  in 
diameter,  and  8  inches  deep,  in  which  the  milk  is  floated  in  the 
boiler,  the  water  in  which  has  been  heated  for  the  purpose.  In 
the  early  months  of  the  season,  so  much  as  half  the  evening's  milk 
may  be  heated  to  a  temperature  of  100^  of  Fahrenheit,  a  heat 
seldom  exceeded,  except  with  the  view  of  saving  trouble  in  the 
after-proces&  The  cold  milk  is  now  poured  into  the  cheese-tub, 
and  the  warm  added  to  it.  The  temperature  of  the  mixture  may 
be  about  75*> ;  but,  in  warm  weather,  70*  will  be  enough.  It  is, 
however,  becoming  the  general  practice,  in  summer,  not  to  warm 
the  evening's  milk ;  and,  in  very  warm  weather,  even  the  tem- 
perature of  the  nK>ming's  milk  is  sometimes  reduced.  The  cream, 
diluted  in  about  double  its  quantity  of  warm  or  new  milk,  is  next 
put  in.  If  a  small  portion  of  the  creain  is  to  be  retained  for  but- 
ter, it  is  thought  best  to  skim  it  off  the  whole  surface  of  the  cream 
before  diluting,  in  order  to  remove  froth  and  bubbles,  which  are 

onsidered  prejudicial  to  the  cheese.  This  leads  to  the  conclu- 
sion that  fixed  air  in  the  curd  is  detrimental ;  and  suggests  the 

nquiry,  whether  it  might  not  be  better  to  heat  the  whole  of  the 
'ening's  milk  to  the  required  temperature,  than  to  raise  the  tem- 
perature of  a  part  of  it  to  100**.  The  next  step  is  to  add  the  new 
n  morning's  milk,  which  is  done  by  passing  it  through  a  sieve 
rJjioorl  cm  ^\}tx  ^vH^pcaa  >Ad#i^«  fv<rp!  *•>»«  ^^^ees^^^^h.    Bubbles  seen. 
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floating  on  the  surface  are  skiVnmed  off,  and  passed  through  the 
sieve  to  break  them. 

An  important  point,  now  demanding  attention,  is  the  proper 
temi)erature  of  the  milk  when  the  rennet  is  to  be  put  in.  Little 
is  knpwn  among  farmers  and  dairj-maids  as  to  the  precise  heat 
which  is  best;  and  it  is  seldom  that  the  temperature  is  tested 
otherwise  than  by  the  hand.  In  some  dairies  m  which  observa- 
tions were  made,  the  lowest  heat  was  77°.  Even  where  what  is 
called  cold-cheese,  which  has  a  tendency  to  green  mould,  is  made, 
it  is  not  supposed  that  a  temperature  is  adopted,  at  any  season, 
much  under  74®  or  75^,  The  evening's  milk  being  about  75^  and 
the  morning's  milk  from  90«  to  95® ;  the  temperature  of  the  whole 
is  found  to  be  from  80®  to  85".  The  exact  heat  at  which  milk 
ought  to  be  coagulated  is  a  matter  of  essential  importance  in  cheese- 
making,  and  it  can  only  be  ascertained  by  a  series  of  careful  and 
judicious  experiments,  made  by  scientific  and  practical  parties. 

The  rennet  or  steep  is  now  to  be  added.  To  fix  the  quantity 
requisite  for  coagulating  a  given  measure  of  milk  is  difficult,  as 
maw-skins  vary  much  in  quality.  In  using  them,  two  skins  are 
often  cut  at  once.  Three  square  inches  taken  from  the  bottom 
or  strongest  part  of  the  one,  and  one  or  two  inches  from  the  top 
or  weakest  part  of  the  other,  are  generally  sufficient  for  60  gallons 
of  milk.  These  pieces  are  put  into  a  cup  containing  about  half 
a  pint  of  luke-warm  water,  with  a  tea-spoonful  of  salt,  the  day 
])efore  the  infusion  is  required.  The  water  thus  impregnated  with 
the  maw-skin  is  passed  through  a  sieve  into  the  milk ;  but  the 
skin  itself  is  usually  kept  out, — the  rennet  cup  is  well  scalded 
before  being  used  again.  The  colouring  matter  *  and  rennet  hav- 
ing been  put  in,  the  milk  is  well  stirred,  and  left  to  coag;ulate ; 
and  the  tub  is  covered  up.  The  coagulation  is  commonly  effected 
in  an  hour  or  an  hour  and  a  half.  The  warmer  the  milk,  or 
stronger  tlie  rennet,  the  sooner  coagulation  ensues;  but  the  curd 
is  tougher  and  less  in  quantity ;  on  the  contrary^  the  cooler  the 
milk,  or  weaker  the  rennet,  the  longer  is  the  curd  in  forming,  but 
it  is  bqth  more  tender  and  there  is  more  of  it.  Too  much  rennet 
teuils  to  impart  an  unpleasant  flavour  or  bitterness  to  the  cheese. 


*  Colouring  j\fcdter,^^Th^  subsUae*  wluch  o«|^t  to  b«  used  as  c^lourtog  vcOkU 
ter  is  Annatto,  the  produce  of  Bixa  Or^Uawt  of  Xiiia»u&  The  article  cbieiy 
used,  however,  is  manufactured  in  this  country^  It  imparts  to  the  cheese  an  avaber 
or  cream-Uke  appearance.  It  is  sekloaa  en^jed  wKea  the  cheese  is  ffair  con- 
sttnptioa  in  the  niuiKes  of  the  Cheshire  faraMia ;  f^r  ift  is  kaown  not  only  that  it 
doeft  not  imprevc  the  flavour^  but  that  if  the  ^^Hallly  ia  iafenor,  or»  if  there  is  too 
much  of  it,  there  is  a  hazard  of  the  flayow  beto^  much  deterioratod^  Ctoe  pound 
of  it  to  a  ton  of  cheese,  or  half  an  ounce  to  seyenty-fire  pounds^  niay  be  considered 
a  moderate  proportion. 
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It  may  generally  be  expected  that  the  heat  of  the  curd,  when 
formed,  will  be  four  or  five  degrees  less  than  the  milk  was  when 
the  rennet  was  applied;  and  the  difierence,  especially  in  cool 
weather,  should  not  be  greater.  To  determine  when  the  curd  is 
fit  for  "  breaking,"  requires  some  practical  knowledge.  It  is 
usually  done  by  gently  pressing  the  surface  of  the  milk  wit6  the 
back  of  the  hand,  or  by  lifting  up  the  skimming  dish,  beneath 
which  the  curd  and  whey  will  distinctly  appear  if  the  coagulation 
is  complete.  Another  criterion  is  the  colour  of  the  whey,  which 
should  be  pale  green. 

The  breaking  and  gathering  of  the  curd  next  engage  attention. 
These  operations  are  performed  by  the  hands  and  skimming  dish, 
or  more  commonly  the  curd-breaker.  This  implement  is  made  of 
wire-work,  in  an  oval  form,  and  has  a  rim  of  tin  round  it,  about 
an  inch  and  a  half  broad.  It  cuts  the  curd  by  being  passed 
through  it  perpendicularly,  and  at  first  rery,  very  gently,  in  diffe- 
rent sections,  so  that  the  whole  mass  is  separated  into  very  small 
portions.  For  a  60  lb.  cheese,  this  operation  takes  twenty  or 
twenty-five  minutes.  The  curd  is  then  left  for  a  quarter  of  an 
hour  to  separate  from  the  whey,  and,  if  the  weather  is  cool,  a  cover 
is  put  over  the  tub  to  retain  the  heat.  After  the  separation  of  the 
curd,  which  falls  to  the  bottom,  a  portion  of  the  wney  at  the  top 
is  taken  out  by  the  portable  brass  or  tin  pan  being  pressed  into 
it,  and  emptied  into  the  set-pan  ;  the  curd  is  then  gently  broken, 
by  being  raised  with  the  hands  to  the  surface,  or  by  the  renewed 
use  of  the  curd-breaker.  When  the  curd  is  brought  to  the  top,  it 
is  easily  seized,  and  separated  into  small  portions  for  the  release 
of  the  whey.  This  part  of  the  process  takes  about  half  an  hour. 
After  about  another  half  hour,  or  as  soon  as  the  curd  is  sufficiently 
settled,  more  whey  is  taken  out,  and  the  curd,  so  far  as  its  con- 
texture will  admit,  drawn  into  one  half  of  the  bottom  of  the  tub ; 
a  semi-circular  board  is  then  placed  on  the  curd,  loaded  with  a 
weight  of  about  30  lbs.  The  board  is  perforated  with  holes  about 
half  an  inch  in  diameter,  for  the  escape  of  the  whey.  The  tub  is 
now  set  three  or  four  inches  atilt,  to  facilitate  the  discharge  of  the 
whey  from  the  curd,  and  the  skimming  dish  is  used  to  lade  it  out. 
On  its  way  to  the  set-pan,  the  whey  passes  through  a  siere,  in 
which  any  curd  contained  in  it  is  collected.  This  curd  is  called 
slip-curd,  and  by  some  dairy-maids  is  not  returned  to  the  tub^ 
The  weight  and  board  are  shortly  removed,  and  such  part  of  the 
curd  as  has  been  squeezed  from  under  them  is  again  collected  on 
one  side,  and  a  heavier  weight  of  50  or  60  lbs.  appfied  as  before. 
As  the  whey  is  expelled  from  the  curd,  it  is  removed.  In  a  quarter 
of  an  hour  the  board  is  taken  off  again,  the  curd  cut  by  intersec- 
tions six  or  eight  inched  apart,  and  then  the  board  replaced. 
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doubly  loaded.  Sometimes  the  slip-curd  is  now  added,  the  weight 
is  again  increased,  if  necessary ;  care  being  taken  to  augment  the 
pressure  gradually,  and  to  regulate  it  by  the  degree  of  compact- 
ness of  the  curd ;  for,  if  caution  is  not  used  in  this  respect,  both 
now  and  afterwards,  a  considerable  portion  of  butyraceous  matter 
will  be  forced  out,  to  the  detriment  of  the  cheese. 

-The  curd  is  again  cut  into  square  pieces,  taken  out  of  the 
cheese -tub,  and  broken  a  little  by  the  hands  as  it  is  passed  into 
the  "  thrusting-tub."  Sometimes  a  large  sized  cheese-vat,  and  at 
others  a  willow-basket,  is  substituted  for  the  thrusting-tub.  In 
this,  the  farther  extraction  of  the  whey  is  continued  by  the  appli- 
cation of  "  the  screw,"  of  which  there  are  different  kinds,  but  the 
principle  is  the  same  in  all.  Preference,  however,  seems  due  to 
the  "  lever  press,"  which  possesses  the  advantages  of  sinking  by 
its  own  weight,  and  of  allowing  the  application  gradually  of  any 
degree  of  pressure,  with  less  attention  on  the  part  of  the  dairy- 
maid.  The  thrusting-tub  is  round,  with  holes  in  the  sijles  and 
bottom  for  the  escape  of  the  whey.  A  cheese-cloth  of  the  coarsest 
kind  is  placed  in  the  tub  before  the  curd  is  put  in.  A  "  sinker," 
or  strong  circular  board,  which  fits  the  inside  of  the  tub,  is  then 
introduced  a-top,  upon  which  the  screw  or  lever  press  is  let  down, 
and  the  power  gradually  applied.  Long  iron  skewers  are  also 
thrust  through  the  holes  in  the  tub  with  their  points  upwards, 
and  after  five  or  ten  minutes  withdrawn,  when  they  are  followed 
by  a  flow  of  whey.  The  pressure  is  continued  a  little  longer. 
The  curd  is  now  cut  through  with  a  dull  knife,  at  distances  of 
two  or  three  inches ;  and  the  edge  of  the  curd  is  cut  ofl^  all  round, 
and  placed  in  the  centre.  The  pressure  is  then  renewed,  and 
gradually  increased,  and  the  skewers  are  again  introduced,  and  at 
the  end  of  fifteen  or  twenty  minutes  drawn  out.  The  curd  is  then 
taken  wholly  out  of  the  tub,  cut  into  four  or  five  pieces,  and  each 
piece  broken  with  the  hands  into  portions  of  the  size  of  two  or 
three  cubic  inches.  A  clean  dry  cloth  is  made  use  of,  the  curd 
is  folded  in  it,  and  pressure  and  skewering  are  again  resorted  to. 
These  operations  continue  till  the  whey  is  sufficiently  extracted 
for  the  salting  of  the  curd,  which  comes  next  in  order. 

If  the  milk  is  "  set  together"  at  six  o'clock,  and  the  coagula- 
tion is  effected  in  an  hour  and  a  quarter,  the  breaking,  gathering, 
and  preparation  for  salting,  are  generally  accomplished  by  eleven 
or  twelve  o'clock.  In  some  dairies,  it  is  thought,  the  salting 
takes  place  when  there  is  too  much  whey  in  the  curd. 

The  proportion  of  salt  is  not  regulated  by  any  definite  rule. 
One  farmer,  distingubhed  for  improvements  m  agriculture,  uses 
1  lb.  to  42  lbs*  of  curd.     In  another  instance,  more  salt  is  used 
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in  summer  than  at  other  times — the  aver^^e  being  1  lb.  for  40  lbs. 
of  dried  cheese^  or  about  40  gallons  of  milk.  In  autumn  there  is 
always  more  curd  in  the  milk  than  at  other  seasons ;  and,  in  i^et 
weather,  there  is  sometimes  an  increase  of  milk,  without  a  cor- 
responding augmentation  of  curd.  Before  applying  the  salt,  the 
curd  is  cut  into  three  or  four  equal  parts,  and  these  are  broken 
into  smaller  pieces  by  the  hands  or  curd-mill.  The  salt  is  then 
strewed  over  it,  and  the  breaking  continued  till  the  salt  is  well 
intermixed,  and  the  cuixl  completely  crumbled.  Each  portion,  as 
it  is  broken,  is  put  into  the  cheese-vat,  in  which  a  clean  cloth, 
rather  finer  than  the  one  used  in  the  previous  process,  has  been 
placed,  and  the  curd  is  compacted  by  the  hands  as  much  as  pos- 
sible. The  curd  is  allowed  to  rise  two  inches  at  least  above  the 
edge  of  the  vat,  and  it  is  rounded  a  little  in  the  middle.  The 
cloth  is  then  brought  over  it,  and  tucked  in  at  the  side  of  the  vat 
with  a  small  wooden  knife.  A  tin  or  zinc  hoop,  or  "  fillet,"  with 
rounded,  edges,  and  ends  unattacheil  and  lapping  over,  is  used  to 
support  the  curd  protruding  above  the  vat,  and  it  is  inserted 
round  the  inside  of  the  top.  It  is  pierced  with  small  holes,  and 
it  sinks  with  the  curd. 

The  vat  is  placed  again  under  the  screw  or  lever  press,  and  the 
skewering  repeated.  T!ie  pressure  is  increased  at  intervals,  and 
the  skewers  inserted  in  fresh  places  to  hasten  the  discharge  of  the 
remaining  whey,  which  is  now  termed  "  thrustings." 

In  the  course  of  an  hour  from  tlie  time  of  salting,  the  curd  is 

taken  from  under  the  screw  or  lever  press,  and  out  of  the  vat, 

and  laid  on  a  table.     The  angles  of  the  side  that  was  topmost  in 

the  vat  are  cut  ofl^,  a  circular  piece,  two  or  three  inches  deep,  is 

often  scooped  out  of  the  centre,  and  the  whole  are  broken  small, 

and  rounded  up  in  the  middle.     The  cloth  being  drawn  over  the 

curd,  the  vat  is  turned  down  upon  it ;  and  then  turning  up  the 

vat  with  the  curd  in  it,  the  other  angles  and  centre  of  the  curd 

are  similarly  broken  ,•  after  which  the  "  fillet"  is  put  on,  and  the 

screw  or  press  applied  for  about  half  an  hour  or  an  hour.    Where 

the  -lever  press  is  employed,  all  the  change  which  will  now  be 

equired,  is  a  little  more  weight  at  the  end  of  the  lever.     Before 

uming  the  cheese  to  place  it  under  the  press,  it  is  usual  to  pierce 

h  perpendicularly  with  a  skewer  in  several  places,  to  form  drains 

or  the  whey  when  turned.     A  clean  cloth  is  applied,  and  a 

-essure  of  6,  8,  or  10  ewt,  according  to  the  siae  of  the  cheese, 

•U  be  sufficient ;  this  is  generally  accomplished  by  two. or  three 

*  ciock  in  the  afternoon.     Smaller  skewers  are  now  used,  chang- 

•ig  their  places  occasionally,  till  about  four  o'clock,  when  tliey 

ire  remo^'**'* ;  ^"^  "-be  cb**'»«^  remains  b^lf  an  hour  longer  without 

.icf'ir^u.,    *  .'-     -k^^.  -       .is;r^arorf  n«^    •vV»«»y        TVign    or   itt 
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the  evening,  it  is  turned,  a  clean  cloth  put  over  it,  and  the  press- 
ing continued. 

On  the  second  day,  the  cheese  is  generally  turned  two  or  three 
times ;  it  is  also  skewered,  and  a  clean  cloth  is  used  each  time  of 
turning.  The  presses  employed  for  the  two  first  days  at  least, 
and,  if  possible,  during  the  whole  process,  should  be  within  the 
influence  of  moderate  heat ;  otherwise  the  discliarge  of  the  whey 
will  be  retarded,  and  the  greater  hazard  incurred  of  the  flavour  of 
tlie  cheese  being  injured  by  acidity,  to  which  the  whey  is  prone. 
On  the  third  day,  the  cheese  is  again  turned  once  or  twice,  but 
it  ought  not  to  require  any  skewering.  The  heaviest  press  is  now 
resorted  to ;  and,  for  a  cheese  of  60  or  70  lbs.  weight,  a  pressure 
of  30  cwts.  will  be  enough.  On  the  fourth  day,  it  is  usual  to  dis- 
continue the  pressure ;  but  it  is  sometimes  continued  a  day  or 
two  longer. 

Saltinrj  and  Drying  Room, — There  are  sometimes  separate  apart- 
ments for  salting  and  drying,  but  generally  one  room  answers  for 
both  jHirposes.  The  salt  can  now  be  applied  externally  only,  and 
if  any  good  is  done  by  it,  the  eflect  must  be  in  the  hardemng  of 
the  coat  of  the  cheese. 

It  may  be  questioned  whether  it  would  not  be  a  better  plan  to 
remove  the  cheese  direct  from  the  press  to  the  cheese-room.  The 
I)ractice  of  external  salting,  however,  is  commonly  observed.  The 
cheese  is  taken  out  of  the  vat,  and  a  strong  bandage  about  two 
inches  broad,  and  long  enough  to  go  three  times  round  the  cheese, 
is  put  upon  it  with  salt  underneath.  It  is  fastened  with  strong 
pins,  the  cheese  is  placed  on  a  stone  or  wooden  shelf  or  bench, 
and  salt  spread  on  the  top  to  within  an  inch  or  two  of  the  edge. 
The  cheese  is  turned  daily,  and  fresh  salt  and  a  clean  bandage 
are  as  often  applied.  Some  persons  continue  tlas  salting  five  or 
six  da}-s,  others  three  weeks.  The  salting  being  completed,  the 
cheese  is  well  wiped  or  washed,  a  fresh  bandage  is  put  round  it, 
and  it  is  laid  oii  a  wooden  ^lelf  in  the  same  room,  or  an  adjoining 
one,  for  the  purpose  of  being  dried.  It  is  turned  once  a-day, 
and,  when  considered  sufficiently  dry,  it  is  removed  to  the  cheese- 
room.  The  time  for  keepmg  the  cheese  in  tbedrying^room  varies 
from  seven  to  twenty  days,  and  depends  on  the  temperature  of 
the  weather,  or  of  the  cheese-room  to  whi<^  it  is  next  to  be  taken. 
In  hot  weather,  and  pftrticnlairly  if  the  eheese-room  is  expotsed  to 
the  heat  of  the  mid-day  sun,  the  change  from  a  too  cold  drying- 
house  is  apt  to  cause  cracks  in  the  cheese.  If  these  are  left  open, 
mites  are  soon  generated,  and  the  appearance  of  the  cheese  is 
hurt     In  consequence^  whey  baiter.  19  sometinies  used  t^  fill 
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them  up.  To  prevent  cracking,  the  windows  of  the  salting  and 
drying  rooms  are  rarely,  if  ever,  opened.  The  same  is  the  case 
in  the  cheese-room,  from  which,  in  addition,  the  light  is  excluded. 
The  heat  of  drying-rooms,  it  is  thought,  should  range  from  60®  to 
60^  Fahrenheit. 

When  a  cheese  is  taken  to  the  cheese-room,  it  is  usual  to  scrape 
and  clean  its  exterior,  and  to  place  it,  at  first,  in  the  coolest  part 
of  the  room,  often  for  a  few  weeks  upon  a  shelf  or  bench,  wnich 
is  cooUer  than  the  floor,  subsequently  on  the  coolest  part  of  the 
floor,  and  fihally  upon  the  warmest  part  The  bandage  is  con- 
tinued for  several  weeks,  and  sometimes  until  the  cheese  is  sold. 
The  cheese  is  turned  and  wiped  daily  for  three  or  four  months  at 
least,  and  afterwards  every  alternate  day.  The  floor  of  the  cheese- 
room  is  generally  covered  with  dried  rushes  or  wheat  straw.  It 
should  be  level,  and  well  washed  with  hot  water  and  soft  soap 
twice  or  thrice  a-year.  The  temperature  should  be  from  60<*  to 
05?  Fahrenheit. 

The  industry,  cleanliness,  and  frugality  of  the  Cheshire  dairy- 
maids are  worthy  of  admiration.  Their  labours  are  great,  and 
their  cleanliness  not  to  be  surpassed;  and  it  is  often  to  their  good 
management  that  landlords  are  indebted  for  the  payment  of  their 
rents. 

.  I^i(/s.  By  James  H.  Fennell,  author  of  "  A  Natural  History 
of  British  Quadrupeds." — Among  our  ancestors  the  hog  was  a  very 
important  animal.  When  we  reflect  that  even  in  the  great  men's 
castles  the  people  subsisted  chiefly  upon  salted  meat  during  win- 
ter, we  perceive  the  value  of  the  privilege  of  feeding  hogs  in  the 
royal  forests  granted  hy  the  great  forest-charter  of  Henry  III. 
In  Doomsday  Book,  which  is  an  account  of  the  various  land  es- 
tates in  England  shortly  after  the  Conquest,  we  find  an  Anglo- 
Saxon  nobleman  bequeathing  2000  swine  to  his  two  daughters, 
and  200  to  two  priests.  At  that  time  the  forests  were  only  specifi- 
cally valued  as  they  afforded  pasturage  to  a  certain  number  of 
pigs,  which  fed  on  the  mast*  and  acorns,  to  be  found  there,  and 
were  watched  and  guarded  by  swineherds,  who  were  then  more 
numerous  than  shepherds  now.  Fitzstephen,  in  his  Description  oj 
London^  written  in  the  latter  part  of  the  twelfth  century,  mentions 
boars  among  the  wild  animals  which  frequented  the  forest  that 
it  that  time  surrounded  the  city.  Muckross,  the  ancient  name 
^^  a  tract  of  country  now  forming  one  of  the  extremities  of  the 

5acon  is  supposed  to  derive  its  name  from  the  circumstance  of  the  animal 
-  >.amg  ra'^'**^  -jenfl"-  in  F.nnrlftTif'  -vT'^r   tAAn|i.«n<«ef .  w-Yi^pfr  ^  #1,^  Anglo-SaxoD  is 
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county  of  Fife,  signifies,  in  Celtici  the  boar  promontory:  and  that 
locality,  according  to  tradition,  was  famous  as  a  haunt  for  boars. 
A  district  forming  a  portion  of  it  is  called,  in  old  writings,  tiie 
Boar  Hills,  now  corrupted  into  Byre  Hills.  It  lies  in  the  vicinity 
of  St  Andrews,  in  the  cathedral  church  of  which  city  it  is  said 
that  there  were  to  be  seen,  before  the  Beformation,  attached  by 
chains  to  the  high  altar,  two  tusks  of  the  extraordinary  length  of 
sixteen  inches  each,  the  relics  of  an  enormous  boar  which  had  long 
infested  the  neighbourhood,  but  was  at  last  slaughtered  by  the 
inhabitants.*  In  the  olden  time  wild-boar  hunting  was  a  favourite 
British  sport,  and  the  animal  was  reckoned  among  the  ordinary 
English  '<  beasts  of  venery"  down  to  a  comparatively  recent  pe* 
riod. 

Strutt's  work  on  the  %)ort8  and  Peutimes  of  England^  con* 
tains  an  engraving,  copied  from  a  manuscript  of  the  ninth  cen« 
turv,  representing  a  Sieaon  chieftain,  attended  bj  his  huntsmen 
and:  a  couple  of  hounds,  pursuing  the  wild  swine  m  a  forest;  and 
another  picture,  showing  the  mode  in  which  the  animal  was  at- 
tacked in  the  fourteenth  century.  In  the  Booh  of  St  Albans^  first 
printed  in  1486  at  the  abbey  of  tfaiit  town,  being  a  series  of  me- 
trical treatises  on  hunting,  hawking,  and  angUng,  written  by 
Dame  Juliana  Bemers,  prioress  of  the  nunnery  of  Sopwell,  in  the 
fourteenth  century,  we  are  told  that  the  country  contains  "  four 
manner  beastis  of  venery," — 

'*  The  first  of  them  is  the  hart,  the  second  is  the  hare. 
The  boar  is  one  of  tho,  the  wolf,  and  not  one  mo." 

The  borderers  of  the  New  Forest,  in  Hampshire,  by  paying 
pawnage,  (a  trifling  acknowledgment  at  the  Steward's  Court  at 
Lyndhurst,)  enjoy  the  right  of  turning  their  hogs  into  the  forest 
to  feed  for  six  weeks  from  about  the  end  of  September. 

<*  This  forest,"  sajs  Gilpin,  ^  aflbrda  excellent  feeding  for  hoga,  ^Mck  are  led 
in  autumn  into  many  parts  of  it,  hot  especially  am<mg  the  oaks  and  beeches  of 
Boldrewood,  to  fatten  on  mast  The  first  step  the.swinriierd  takes,  is  to  select 
some  close  sheltered  part  of  the  foreat,  where  there  is  a  conTenlenoy  of  water^ 
and  plenty  of  oak  or  beech-mast;  tha  former  of  which  he  prefers  when  he  can 
have  it  in  sufficient  abundance.  He  fixes  next  on  some  spreadfaig  tree;,  ronnd  the 
bole  of  which  he  wattles  a  slieht  circnUr  fence  of  the  dimensions  he  wants,  an^ 
coTering  it  roughly  with  bonghs  and  sods,  he  fills  it  ptentiftilly  with  straw  or  fern. 
Having  made  this  preparation,  he  eoUeets  Us  cokmrjunong  the  fisrmers^  with 
whom  he  commonly  agrees  for  a  shilling  a-head,  aiidiwiget  together  perhaps  a 
herd  of  five  or  aU  hundred  hon. .  Hav!luEiai|rtntktet»  their  destined  habita. 
tion,  he  gives  them  a  plentiful  supply ^tfMM»».^VMi->nast,  which  he  had 
already  provided,  sounding  his  horn  dnff4^  mb  repsjit.  He  then  tnms  them  into 

*  See  Martine'9  ReliqtxicB  Dhi  Andtem,  and  SMakTi  Blrtory  of  lifi  and  Kin^ 
rost. 
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the  litter^  where,  after  a  loog  journey  and  a  heatty  meal,  they  sleep  delioionsly. 
The  next  morning  he  lets  them  look  a  little  around  them,  shows  them  tlie  pool 
or  stream,  where  liicy  may  occasionally  drink,  leaves  them  to  pick  up  the  offiUs 
of  the  last  night's  meal,  and,  as  evening  draws  on,  gives  them  unetker  plestiM 
repast  under  the  neighbouring  trocs,  which  ram  acorns  upon  them  fer  an  hear 
together  at  the  sound  of  his  hocn.  He  then  sends  them  again  to  sleep.  The  Al- 
lowing day  he  is  perhaps  at  the  pains  of  procuring  them  another  meal,  with  music 
playing  as  usual.  He  then  leaves  them  a  little  more  to  themselves,  haVing  an 
eye,  however,  on  their  evenii^  hours.  But,  as  their  bellies  are  full,  they  eeidon 
•wander  far  from  home,  commonly  retiring  very  orderly  and  early  to  bed.  Alter 
this,  the  swineherd  throws  the  sty  open,  and  leaves  them  to  cater  for  themselves; 
and  from  henceforth  has  little  more  trouble  with  them  during  the  whole  time  of 
their  migration.  Now  and  then,  in  cahn  weather,  when  nast  falls  spariugty,  he 
calls  them  perhaps  together  by  the  music  of  his  horn  to  a  gratuitous  m^;  %nt 
iu  general  they  need  little  attention,  returning  regularly  home  at  night,  thevgh 
they  often  wander  in  the  day  two  or  three  miles  from  their  sty.  There  are 
experienced  leaders  in  all  herds,  which  have  spent  this  roving  life  before,  and 
can  instruct  their  juniors  in  the  method  of  it.  By  this  management  the  h^nh 
are  carried  home  to  thedr  respective  owners  in  such  condition,  that  a  iHtle  dry 
meat  will  soon  fatten  them.  All  the  swineherds  in  the  forest  do  not,  however, 
manage  their  pigs  with  this  exactness.  The  hog  is  commonly  supposed  to  be  an 
obstinate,  headstrong,  unmanageable  brute,  and  may  perhaps  hare  a  degree  of 
positiveness  in  his  temper ;  but,  if  he  be  properly  managod,  he  Is  g^enerally  dodle 
and  orderly.  The  only  difficulty  is,  to  make  your  meanings,  when  they  «re  fair 
and  friendly,  intelligiWe  to  him.  Effect  this,  and  you  may  lead  him  with'a  straw. 
Nor  is  he  without  his  social  feelings  when  he  is  at  liberty  to  indulge  them.  In 
these  forest  migrations,  it  is  generally  observed,  that  of  whatever  uiimber  the 
lierd  consists,  they  usually  separate,  in  their  daily  cxcuTsiona^  into  such  little 
knots  and  societies  as  have  formerly  had  habits  of  intimacy  tegctfaer;  «&din 
these  friendly  groups  they  range  the  forest,  returning  home  at  night  in  different 
parties,  some  earlier  and  some  later,  as  they  "have  been  more  or  less  fortunate  in 
the  pursuits  of  the  day.  Besides  the  hogs  thus  led  out  in  the  mast  season  to 
fatten,  there  are  others,  the  property  of  forest  keepers,  which  spend  the  whole 
year  in  such  societies.  After  the  mast  season  is  over,  the  indigenous  forest  hog 
depends  chiefly  for  his  livelihood  on  the  roots  of  fern ;  and  he  would  find  this 
food  very  nourishing  if  he  could  have  it  in  abundance.  But  -ho  is  obliged  to  pro- 
cure it  by  so  laborious  an  operation,  that  his  meals  are  rarriy  accompanied  with 
satiety.  He  continues,  however,  by  great  industry,  to  obtain  a  toleraible  sub- 
sistence through  the  winter,  except  in  frosty  weatlier,  when  the  ground  rerists 
his  delving  nose ;  then  ho  must  pcn*ish  if  he  do  not  in  some  degree  experience 
his  nuistor's  care.  As  spring  advances,  fresh  grasses  and  salads  of  different  kinds 
add  a  variety  to  his  food ;  and  as  summer  comes  on  he  finds  juicy  Iserries  and 
grateful  seeds,  on  wliioh  he  lives  pientiftilly  till  autumn  wftums,  and  brings  with 
it  the  extreme  of  abundance.  In  some  of  the  most  desolate  parts  of  the  femt, 
there  are  other  hogs  which  are  bred  wild,  and  left  to  themselreB,  ^thont  any 
settled  habitation.  As  they  cest  nothing,  eHher  in  food  or  care,  their  ownere 
are  content  with  the  precarious  pr«oflt  of  such  as  they  are  able  to  recliiin." 

By  judicious  care  axid  good  feeding,  pigs  can,  in  a  compara- 
tively small  space  of  tin>e,  be  fattened  to  an  enormous  gioe. 
ilogs  have  been  made  so  fat,  that  their  skin  wms  fifteen  ifltdKS 
''bove  the  bone.  In  the  fVnrcester  Journal^  May  6,  1841,  Mr 
•^^•^Iker,  of  Malvern,  is  -'*'»'^^ded  to  have  killed  a  Hereford  sow, 
weighing  61  stone  8  Ibt ,  •  jasuring  7  feet  9  inches  in  length, 
.  ><3  q  4^r,p4-  <^  {n/'Vior  >   r  -f^r-   ^ohinri   'ip  ohonl'^rQ      <5iio  fattened 
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so  rapidly,  tlmt  she  wtfs  killed  in  fourteen  weeks  from  the  time 
that  her  young  ones  were  taken  from  her.  Dr  WilUam  West- 
macott,  in  his  very  entertaining  Scripture  Herbal  (l-SBS,)  sayis, 
*'  In  most  countries  (as  in  the  woodlands  in  Worcestershire,  and 
other  places)  where  hogs  feed  on  acorns,  the  swine's-flesh  is  ren- 
dered hard  and  sound.  One  peck  of  acorns,  with  a  little  bran 
per  day,  'tis  said,  will  augment  a  feeding  hog  one  pound  a  day  in 
weight  for  two  months  together.  But  'tis  good  to  macerate  the 
acorns  first  in  water ;  and  if  they  be  powdei-ed  or  grinded  small, 
they  will  fat  pigeons,  turkeys,  peacocks,  &c.  Oak-mast  exceeds 
all  other  mast  of  the  forest ;  for  the  hams  from  Westphalia  and 
other  parts  of  Germany,  are  of  those  swine  tliat  feed  on  acorns ; 
but  it  is  best  to  give  pigs  a  few  peas  after  them*"  Pennant  says 
that  the  great  damage  done  to  our  fields  by  the  hogs  rooting  up 
the  ground,  is  chiefly  owing  to  their  searching  after  the  acorns, 
beech-mast,  &c.  hoarded  up  in  the  earth  by  the  field-mice,  in 
ease  of  a  dearth  in  winter.  The  plains  of  Castile  grow  the  finest 
wheat  in  the  world,  and  it  is  given  to  the  pigs,  because  the  grower 
has  no  means  of  conveying  it  to  a  market.  The  Scriptures  com- 
pare the  enemies  of  our  religion  to  wild-boars  destroying  the 
vineyards.  Slade,  in  his  Travels  in  Turkey,  mentions  that  the 
wild-boars  come  down  to  the  vineyards  to  eat  the  grapes.  The 
hog  is  not  only  a  herbivorous  and  frugiverous,  but,  in  some  de- 
gree, a  carnivorous  animal.  "  When  provoked  with  hunger," 
says  Barnaby  Googe,  "  the  pig  will  eat  not  only  her  own  off- 
spring, but  young  children,  which  not  long  since  happened  in 
Sussex,  to  the  pitiful  discomfort  of  the  parents."  Such  occur- 
rences have  indeed  happened  often ;  and  old  Chaucer  notices  this 
propensity,  when  he  speaks  of 

**  The  sow  fretting  the  child  right  in  the  cradle, 
The  cook  soaldod  for  all  her  long  ladle.*' 

A  Limerick  newspaper  some  time  ago  recorded  the  death  of  a 
little  child  at  Golden  through  injuries  received  from  a  pig,  which 
tore  its  throat,  and  ate  both  its  arms.  On  the  walls  of  the  church 
of  the  Holy  Trinity,  at  Falaise,  in  Normandy,  there  was  formerly 
a  picture  of  the  punishment  of  a  sow,  which  in  the  year  1386  had 
eaten  the  face  and  one  arm  of  a  poor  labourer'^  chiW.  The 
learned  judges  assembled  to  inquire  into  the  criminality  of  the 
sow,  and  having  found  her  guilty  of  malice  prepense,  they  con- 
demned her  to  suffer  publicly  the  penalty  of  retaliation,  as  pre- 
scribed by  law,  and  then  to  be  hanged  by  the  executioner.  Tlie 
sow's  punishment  took  place  in  a  public  square,  amidst  a  great 
concourse  of  spectators,  the  "viscount  judge  of  Falaise  "presiding 
on  the  solemn  occasion  on  horseback,  with  a  plume  of  ft^thers  in 
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his  hat ;  and  the  father  of  the  child  was  forced  to  attend  there  to 
witness  the  spectacle,  as  a  due  reward  for  not  taking  better  care 
of  his  offspring.  The  sow,  when  brought  to  execution,  had  on  a 
mask  representing  a  child's  face,  and  wore  a  waistcoat,  breeches, 
and  gloves.*  In  Texas,  the  pigs,  relying  on  the  protection  af- 
forded by  their  thick  skins,  make  continual  and  successful  war 
upon  serpents  of  all  kinds.  They  sally  forth  to  devour  the  nume- 
rous nests  of  mocassin,  king,  rattle,  and  other  snakes  which  infest 
the  fields  and  woods.  Some  productions  which  prove  poisonous 
to  man  are  eaten  with  impunity  by  the  hog.  The  author  of  Cam- 
paigns in  Venezuela  mentions  that  the  bitter  juice  of  a  species  of 
Yucca^  which  is  poisonous  to  human  being6,  "  is  given  to  hogs  in 
Persia,  and  is  found  to  fatten  them,  without  doing  further  injury 
than  causing  a  slight  intoxication,  which  soon  wears  off."  It  is 
related  in  Le  Nouveau  Cours  de  Chimiey  that  the  celebrated  Basi- 
lius  Valentinus,  having  found  that  antimony  has  the  propjerty  of 
fattening  pigs,  tried  it  on  a  convent  of  monks.  Unluckily,  in- 
stead of  its  increasing  the  fat  of  these  holy  men,  it  killed  them 
by  dozens,  whence  it  obtained  from  the  French  the  name  ofanti- 
moine. 

In  Wade's  British  History^  it  is  stated  that  a  gentleman  in  Nor- 
folk put  six  pigs,  of  nearly  equal  weiffht,  on  the  same  food  and 
litter  for  seven  weeks.  Three  of  the  lot  were  kept  as  clean  as 
possible  with  a  curry-comb  and  brush,  and  were  found  to  consume 
in  seven  weeks  fewer  peas  by  five  bushels  than  the  other  three, 
yet  weighed  more  when  killed  by  two  stones  and  four  pounds  up- 
on the  average, — a  strong  argument  in  favour  of  keeping  pigs 
personally  clean.  From  Mr  Boswell's  experiments  on  the  feeding 
of  swine,  published  in  the  Highland  and  Agricultural  Societtfs 
Transactions^  (voLx.,)  we  leara,  that  during  an  eoual  space  of  time, 
the  increase  in  the  live  weight  of  five  pigs  fed  on  steam-boiled 
food  was  4  cwt  2  qrs.  7  lbs.,  at  an  expense  of  L.6 :  19 :  4d.,  while 
the  increase  in  the  live  weight  of  five  pigs  on  raw  food  was  only 
2  cwt.  2  qrs.  and  21  lbs.,  at  an  expense  of  L.5  : 8  :  6d., — a  result 
highly  favourable  to  the  practice  of  feeding  swine  on  steamed  food. 

"  In  fattening  pigs,  I  have  always  found,"  says  Mr  J.  Steel,  ''  a  mixtiiTe  of 

barley  and  peasemeal,  moistened  with  milk  in  sutBcient  quantity  to  make  it  of  a 

irinkable  nature,  to  be  the  best;  the  pigs  must  be  rung  to  make  them  lie  quiet; 

^^0  sty  should  be  warm  and  airy,  and  the  sun  not  suffered  to  scorch  their  Inkcks, 

^  thin-skinned  white  pigs  are  blistered  by  it,  which  not  only  renders  them  of  an 

usightly  appearance,  but  retards  their  thriving.  They  should  be  protected  from 

Aposure  to  cold  winds,  cold  rains,  sleet,  and  snow — a  subject  not  sufficiently 

'^tended  to  on  many  farms,  where  they  are  allowed  to  lie  in  heaps,  shivering  with 

^c^e  fxiiu  -'/>»»«•  V  "''-•-vinrfv,  j>"''  Miss  '^ostcllo's  Beam  and  the  Pyrenees. 
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the  cold,  in  which  case  it  is  utterly  impossible  that  they  can  thrive.  On  the 
other  hand,  when  they  are  kept  constantly  in  a  close  pestilential  atmosphere, 
their  constitution  becomes  undermined,  they  look  very  delicate  and  sickly,  like 
consumptive  subjects,  and  never  arrive  at  any  size  or  weight  for  their  age. 
These  extremes  must  be  carefully  avoided,  and  the  sty  should  have  an  open- 
barred  door,  permittin|j  a  current  of  fresh  air  to  incessantly  set  in  and  purify 
the  place,  conducing  to  the  animals*  acquiring  a  vigorous  habit,  and  a  doubly- 
increased  size.  Too  much  cleanliness  cannot  be  observed ;  for  nothing  tends 
more  to  their  well-doing  tlian  dry  feet,  a  dry  bed,  and  sweet  air.  It  is  true,  that 
in  summer  they  wallow  in  the  mud,  to  get  a  coat  to  shield  them  from  the  sun 
and  flies  ;  but  this  only  proves  that  they  require  protection  from  excessive  heat 
and  the  teasing  of  flies,  and  all  who  wish  their  pigs  to  thrive  will  provide  shelter. 
Pigs  intended  to  fatten  should  never  be  allowed  to  run  about,  as  no  food  they 
can  get  by  prowling  about  will  compensate  for  the  loss  of  fleeh  sustained  by  the 
continual  state  of  motion.  In  a  farm  it  may  be  very  well  to  have  some  running 
about  to  pick  up  dropped  offal  j  but  where  the  pigs  are  regidarly  fed  with  a  suf- 
ficient supply,  it  is  a  thriftless  plan  to  waste  by  exercise  the  flesh  that  by  a  state 
of  rest  would  make  a  good  return  for  the  food  consumed,  and  the  expense  of 
attendance.  The  strong  food  above  mentioned  is  chiefly  recommended  to  fatten 
hogs  to  a  larger  size  ;  but  does  not  exactly  suit  quarter  porkers ;  it  is  too  heat- 
ing, and  produces  pimples  which  give  a  diseased  appearance ;  therefore,  for  quar- 
ter pork,  use  either  fine  middlings  with  milk  or  pure  water,  or  reduce  the  strength 
of  the  barley  or  peasemeal  by  adding  an  equal  quantity  of  pollard ;  wash  or 
pot  liquor  is  unpalatable  to  pigs  during  the  process  of  fattening  on  meal. 

**  If,  from  change  of  weather  or  other  causes,  my  pigs  get  costive  and  are  off 
their  food,  I  supply  them  with  a  little  green  food,  according  to  the  season  of  the 
year — as  a  few  cabbage  leaves,  lettuces,  or  potato  tops,  or  with  potatoes  and 
mangel-wurzel;  if,  on  the  other  hand,  they  are  purged,  I  have  a  sod  dug  from 
the  roadside  and  given  them ;  or,  which  I  sometimes  think  is  better,  I  let  them 
into  a  yard  where  there  are  cinders,  mould,  brick,  and  chalk  rubbish.  I  think 
very  little  of  garden  stuff  as  a  means  of  keeping  a  pig  in  a  good  growing  condi- 
tion ;  it  is  no  help  further  than  satbfying  occasionally  the  cravings  of  hunger ; 
sows  will  do  on  it,  or  on  grass,  if  there  can  be  added  daily  a  feed  or  two  from  the 
wash-tub.  Sows,  during  the  time  of  gestation,  should  have  their  diet  restrictecl 
to  articles  that  will  not  produce  obesity  ;  for  sows,  as  well  as  cows,  are  apt  to  bo 
attacked  with  what  is  called  the  milk-fever,  and,  besides,  unwieldy  sows  have  not 
that  command  over  their  movements,  that  sows  with  a  less  proportion  of  flesh 
have,  and  are  very  likely  to  crush  many  of  their  young  ones.  For  the  first  fort- 
night, the  sow  should  be  fed  in  such  a  manner  as  to  leave  off  with  a  good  appe- 
tite, and  no  better  or  more  forcing  food  be  given  than  fine  pollard  or  coarse 
middlings  :  but  as  soon  as  all  fever  has  disappeared,  and  the  pigs  can  take  the 
milk  as  fast  as  the  sow  can  supply  it,  the  finest  middlings  or  oatmeal,  or  some, 
times  boiled  rice,  when  it  can  be  procured  at  about  8s.  or  8s.  6d.  a  cwt,  may  be 
given  three  times  a-day.  My  little  pigs  are  cut  when  five  or  six  weeks  old  ;  but 
my  sows,  if  intended  for  quarter  pork,  are  not  spayed,  as  this  operation  both 
throws  them  back  and  disfigures  them.  Many  people  recommend  a  spayed  sow 
for  the  poor,  but  I  always  recommend  a  barrow  pig,  as  growing  to  a  larger  size 
than  the  spayed  sow  pig,  and  \m  being  far  superior  meat  to  an  old  spayed  sow. 
In  choosing  a  pig,  look  out  for  one  wit£  a  wide  open  chest,  well  filled  up  from  the 
ears  to  the  tail,  small-toed,  and  with  meat  in  the  fore-arm  down  to  the  knee,  and 
in  the  ham  down  to  the  hock ;  a  fine  and  short  tail,  with  a  small  spread  of  hairs 
at  the  end.  Let  the  breed  be  more  inclined  to  make  flesh  than  fat,  and  fine  in 
the  grain  ;  and  the  preference  should  be  given  to  a  breed  famed  for  broad  backs 
and  bmall  entrails — for  large  bellied  pigs  do  not  pull  down  the  scale."  * 

The  newspapers,  in  December  1841,  recorded  that  a  sow,  be- 
longing to  Mr  Godfrey  Weston  of  VVymondham,  Norfolk,  had  33 

*  For  further  information  on  fatten'ng  swine,  see  \he  Journal  o/ Agriculture 
for  September  1839. 
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pigs  in  one  litter.  She  had  littered  twice  previously,  and  had  22 
pigs  in  one  litter.  The  Carnarvon  Herald^  December  4,  1841, 
mentioned,  that  a  sow,  belonging  to  the  Kcverend  W.  Wyatt  of 
Dyserth,  had  produced,  in  three  successive  litters,  57  pigs. 

Although  the  fourteenth  chapter  of  Deutcrqnomy  prohibits  the 
eating  of  pig-meat,  and  it  is  refused  by  all  strict  Jews  and  Maho*- 
metans,  it  is  universally  eaten  by  Christians.  It  is  wholesome  and 
nourishing  food.  A  rasherof  fat  bacon  at  breakfast  is  recommended 
by  medical  men  to  assist  the  weak  stomachs  of  bilious  persons. 

The  dung  of  swine  is  a  cooling  rich  manure  for  dry  sandy 
ground;  but  from  their  eating  numerous  weeds,  which  pass  too 
soon  through  their  intestines  to  allow  of  their  seeds  being  de- 
stroyed, this  manure  is  not  so  fit  for  arable  lands,  but  is  very 
good  for  the  roots  of  fruit-trees.  Five  years  ago  the  Duke  of 
Portland  commenced  strengthening  and  promoting  the  growth  of 
trees  in  his  grounds  about  Welbeck,  by  putting  pigs  in  the  plan- 
tations, and  confining  them  within  a  certain  space  till  they  had 
rooted  up  the  ground  at  the  foot  of  the  trees,  and  o£  course 
manured  the  soil.  They  were  then  removed  to  the  other  parts 
of  the  plantation,  and  confined  in  the  same  way,  and  were  fed 
meanwhile  upon  potatoes,  large  quantities  of  which  were  bought 
for  that  purpose.  Mr  J.  Hawkins  tells  us  that  a  method  has 
lately  been  adopted  in  some  parts  of  the  United  States  of  pro- 
curing oil  and  spermaceti  from  pigs.  The  pigs  are  driven  into 
the  woods  to  feedj  and,  after  some  months,  they  are  brought  back 
and  fattened  with  Indian  corn.  They  are  then  killed  and  boiled 
altogether,  to  extract  all  their  lard,  which  i^  then  converted  into 
stearine  and  elain.  The  oil  thus  procured  is  of  a  remarkably  fine 
quality,  and  well  adapted  for  lubricating  machinery. 

The  Cliemical  Nature  of  Grass  and  Ilaij  as  Food  for  Cattle* — 

By  KoBERT  D.  Thomson,  M.D.,  Lecturer  on  Practical  Chemistry 

in  the  University  of  Glasgow — Grass,  as  may  be  readily  imagined, 

varies  very  considerably  in  its  composition,  according  to  its  age, 

And  also,   as  may  be  expected,  according  to  its  species.     The 

experiments  undertaken  during  the  present  investigation  have 

sufficiently  demonstrated  the  first  of  these  ])ositions.     But  the 

ocond  is  still  open  for  inquiry,  since  chemists  who  have  pre- 

r^iipiy  analysed  grass   and   hay  have   omitted  to  particularise 

.      botanical  names  of  the  plants  which  they  have  examined. 

^o   grass   used   in   the  present  experiments   consisted  almost 

irely  of  rye-grass,  {Lolitnn  perenne ;)  and  the  hay  employed 

nc*w  also  ftimUflrly  coustitu^^'^d.     The  amount  of  solid  matter  in 

his  gra^'     --•.i.J  from  l^    o  upwards  of  30  per  cent,  accord- 

nr    V  fh*.      .    T    r>    la,  oH  ^^    t.    ^r»v  h.     Thc  grass  made 
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u?o  of  in  the  first  experiment  contained  from  18  to  25  per  cent; 
and  in  our  calculations  the  latter  number  has  been  adopted, 
AVlien  grass  first  springs  above  the  surface  of  the  earth,  the 
principal  constituent  of  its  early  blades  is  water,  the  amount  of 
solid  matter  being  comparatively  trifling;  as  it  rises  higher  into 
day,  the  deposition  of  a  more  indurated  form  of  carbon  gradually 
beconios  more  considerable;  the  sugar  and  soluble  matter,  at 
first  increasing,  then  gradually  diminishing,  to  give  way  to  the 
deposition  of  woody  substance.  The  following  table  affords  a 
view  of  the  composition  of  rye -grass  before  and  after  ripening  :*« 


June  18. 

June  23. 

July  13. 

Water, 

7(i.iy 

81.23 

ey.oo 

Solid  matter, 

23.S1 

.     18.77 

31.00 

These  are  important  practical  facts  for  the  agriculturist ;  f(^ 
if,  as  we  have  endeavoured  to  show,  the  sugar  is  an  important 
element  of  the  lood  of  animals,  then  it  should  be  an  object  with 
the  farmer  to  cut  grass  for  the  purpose  of  bay-making,  at  that 
period  wlu^n  the  larger  amount  of  matter  soluble  in  water  is 
contained  in  it.  Tins  is  assuredly  at  an  earlier  period  of  iti 
grou  ih  than  when  it  has  shot  into  seed;  for  it  is  then  that  woody 
matter  j)redominates — a  substance  totally  insoluble  in  watet^ 
and  therefore  less  calculated  to  serve  as  food  to  animaLi  thaa 
substances  capable  af  assuming  a  soluble  condition.  Thig  is  the 
first  {joint  for  consideration  in  the  production  of  hay,  sinoe  it 
outrlit  to  he  the  object  of  the  farmer  to  preserve  the  hay  for  win- 
ter use  in  the  condition  most  resembling  the  grass  in  its  highest 
state  of  perfection.  The  second  desideratum  in  hay-making  is 
to  dry  the  grar-s,  under  such  circumstances  as  to  retain  tbm 
soluble  portions  in  perfect  integrity.  To  ascertain  whether  hay, 
by  the  ])ro('esses  and  exposure  which  it  undergoes,  loses  any  of 
its  soluble  constituents,  the  following  experiments  were  made: — 

1.  :>(M)()  <::raiiis  of  rye-grass  in  seed,  on  the  13th  July,  gave  up  to  hot  water  a 
thick  sMupy  Hui<l,  uhich,  when  dried  till  it  ceased  to  lose  weight  at  212  deg.^ 
AveiL;li<Ml  -ir.JK  ;;rainb — equivalent  to  7.26  per  cent. 

2.  2.')00  t^rains  ot"  rye-<;rass  digested  in  cold  water,  yielded  63.23  graips  of 
extratt — etiiial  to  '2.i'2  per  cent.  This  rye-grass  coutaiiied  31  per  cent  of  solid 
matter,  and  (51)  jxt  cent  of  water. 

3.  N«'\v  hay  iiuule  from  rye-grass,  and  containing  20  per  cent  of  water,  for  the 
sake  of  cuinpai  ison  was  also  subjected  to  similar  trials. 

1.   I'MV.i  grains  gave  to  hot  water  220.77  grains  of  extract=16.12  per  c0Bt» 
lUiM)     do.  do.         150.34     do.  do.     =15.93     do. 

1  ()(»()     do.  do.         140.         do.  do.     =14.         do. 

2  'JOIKJ  grains  of  new  hay  in  seed,  digested  in  cold  water,  yielded  101.3  g^raiQs 
of  extract,  equal  to  5.0G  per  cent  of  soluble  matter. 

From  tlu'i-e  numbers,  we  learn  that  100  parts  of  hay  are  equi- 
valent to  o87i  of  grass.  This  amount  of  grass  should  contain,  of 
soluble  matttvr  in  hot  water,  28.13  parts;  and  in  cold  water  8.21 
parts.  But  the  equivalent  quantity  of  hay,  or  100  parts,  only 
contains  IG  instead  of  28  parts  soluble  in  hot  water,  and  6.06 
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instead  of  8J  parts  soluble  in  cold  water.     A  very  large  propor- 
tion  of  the  soluble  matter  of  the  grass  has  obviously  disappeared 
in  the  conversion  of  the  grass  into  hay.     The  result  of  the  hajr- 
making  in  this  particular  instance  has  therefore  been  to  approxi- 
mate the  soft,  juicy,  and  tender  grass  to  woody  matter,  by  washing 
out  or  decomposing  its  sugar  and  other  soluble  constituents. 
These  facts  enable  us  to  explain  the  reason  why  cattle  consume 
a  larger  amount  of  hay  than  is  equivalent  to  the  relative  quantity 
of  grass.     Thus  an  animal  which  can  subsist  upon  1 00  lbs.  of 
grass,  should  be  able  to  retain  the  same  condition  by  the  use  of 
25  lbs.  of  hay,  if  the  latter  suflFered  no  deterioration  in  drying. 
The  present  series  of  experiments,  however,  show  that  a  cow, 
thriving  on  100  to  120  lbs.  of  grass,  required  30  lbs.  of  hay,  and 
9  lbs.  of  barley  or  malt — aflFording  thus  collateral  evidence  of  the 
view  which  we  have  taken  of  the  imperfection  of  the  process  of 
hay-making  at  present  in  usain  this  country. 

The  great  cause  of  the  deterioration  of  hay,  is  the  water  wbich 
may  be  present,  either  from  the  incomplete  removal  of  the  natural 
amount  of  water  in  the  grass  by  drying,  or  by  the  absorption  of 
this  fluid  from  the  atmosphere.  Water,  when  existing  in  hay 
from  either  of  these  sources,  will  induce  fermentation — a  process 
hy  which  one  of  the  most  important  constituents  of  the  grass — 
VIZ.,  sugar — will  be  destroyed.  The  action  necessary  for  decom- 
posing the  sugar  is  induced  by  the  presence  of  the  albuminous 
matter  of  the  grass ;  the  elements  of  the  sugar  are  made  to  react 
on  each  other  in  the  moist  state  in  which  they  exist  in  eonse- 

2uence  of  the  presence  of  the  water  and  oil,  and  are  converted  into 
Icohol  and  carbonic  acid  according  to  the  following  formula : — 

1  atom  sugar,         

2  atoms  alcohol, 
4  atoms  carbonic  acid. 

That  alcohol  is  produced  in  a  heated  hay-stack  in  many  cases, 
may  be  detected  by  the  similarity  of  the  odour  disengaged  to  that 
perceptible  in  a  brewery.  We  use  this  comparison,  because  it 
has  been  more  than  once  suggested  to  us  by  agriculturists.  The 
quantity  of  water  or  volatile  matter  capable  of  being  removed 
from  hay  at  the  temperature  of  boiling  water,  varies  considerably. 
The  amount  of  variation  during  the  present  experiment  was  from 
20  to  14  per  cent  If  the  lower  per  centage  could  be  attained  at 
once  by  simple  drying  in  the  sun,  the  process  of  hay-making 
would  probably  admit  of  little  improvement ;  but  the  best  new- 
>  made  hay  that  we  have  examined,  contained  more  than  this  amount 
of  water,  the  numbers  obtained  verging  towards  20  per  cent 
When  it  contains  as  much  as  this,  it  is  very  liable  to  ferment, 
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especially  if  it  should  happen  to  be  moistened  by  any  accidental 
approach  of  water.  The  only  method  which  we  have  found  to 
succeed  in  preserving  grass  perfectly  entire,  is  by  drying  it  by 
means  of  artificial  heat  Rye-grass  contains  at  the  earlier  period 
of  its  growth  as  much  as  81  per  cent  of  water ;  the  whole  of 
which  may  be  removed  by  subjecting  the  grass  to  a  temperature 
considerably  under  that  of  boiling  water ;  but  even  with  a  heat 
of  120  deg.,  the  greajber  portion  of  the  water  is  removed,  and  tihe 
grass  still  retains  its  green  colour — a  character  which  appears  to 
add  greatly  to  the  relish  with  which  cattle  consume  this  kind  of 
provender.  When  this  dried  grass^  as  it  may  be  truly  termed  by 
way  of  distinction  from  hay,  is  examined,  it  will  be  found  to  con- 
sist of  a  series  of  tubes,  which,  if  placed  in  water,  will  be  filled 
with  the  fluid,  and  assume  in  some  measure  the  aspect  of  its  ori- 
ginal condition.  In  this  form,  cattle  will  eat  it  with  relish,  and 
prefer  it  to  hay,  which,  in  comparison,  is  blanched,  dry,  and 
sapless. 

The  advantages  attained  by  this  method  of  making  hay,  or 
rather  of  preserving  grass  in  a  dry  state,  are  suflGiciently  obvious. 
By  this  means  all  the  constituents  of  the  gi*ass  are  retained  in  a 
state  of  integrity.  The  sugar,  by  the  absence  of  water,  is  pro- 
tected from  undergoing  decomposition ;  the  colouring  matter  of 
the  grass  is  comparatively  little  afiected  while  the  soluble  salts 
are  not  exposed  to  the  risk  of  being  washed  out  by  the  rains,  as 
in  the  common  process  of  hay-making.  The  amount  of  soluble 
matter  capable  of  being  taken  up  by  cold  water  is,  according  to 
the  preceding  trials,  as  much  as  5  per  cent,  or  a  third  of  the 
whole  soluble  matter  in  hay.  We  may,  therefore,  form  some  no- 
tion of  the  injury  liable  to  be  produced  by  every  shower  of  rain 
which  drenches  the  fields  during  hay  harvest.  It  is  not  only, 
however,  the  loss  which  it  sustains  in  regard  to  the  sugar  and  so- 
luble salts  that  renders  hay  so  much  less  acceptable  than  grass  to 
the  appetite  of  cattle.  The  bleaching  which  it  undergoes  in  the 
sun  deprives  it  of  the  only  peculiarity  which  distinguishes  the  one 
form  of  fodder  from  the  other.  Grass,  deprived  of  its  green  co- 
louring matter,  presents  exactly  the  appearance  of  straw,  so  that 
bay  ought  to  be  termed  grass  straw.  It  is  obvious  from  the 
exptriments  detailed,  that  the  operation  of  hay-making,  as  con- 
ducted in  this  country,  has  a  tendency  to  remove  a  great  propor- 
tion of  the  wax  in  the  grass.  Thus  it  was  found  that  rye-grass 
contained  201  per  cent  of  wax.  Now,  as  387^  parts  of  rye-grass 
are  equivalent  to  100  parts  of  hay;  and  as  387^  parts  of  grass 
contain  7*78  parts  of  wax,  it  is  obvious  that  100  parts  of  hay  should 
contain  the  same  amount  of  wax ;  but  by  experiment  it  was  found 
that  200  grains  of  hay  contained  4  grains  of  wax,  which  is  equi- 
valent to  2  per  cent,  almost  exactly  ik»  amount  contained  in 
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grftds*  Hence  it  appears  that  no  less  than  5*78  grains  of  wax 
have  disappeared  during  the  hay-raaking  process.  The  whitening 
ffrotess  which  the  grass  undergoes  in  drying,  renders  it  apparent 
that  the  green  Colouring  matter  has  undergone  change,  but  that 
it  should  have  been  actually  removed  to  such  an  extent,  or,  at 
leasts  have  become  insoluble  in  ether,  is  a  result  which  could 
Bcarcely  have  been  anticipated  without  actual  experiment.  Some 
ilnf^rovetnent  in  the  preparation  of  hay  is  imperatively  demanded 
m  such  localities  as  are  affected  with  a  more  than  usual  fall  of 
rain*  The  following  table  of  the  fall  of  rain  will  point  out  where 
uti<th  precautions  are  more  particularly  required : — 


Indies. 

X^ondon      .      240 

Edinburgh,       24 '5 

Berwickshire,  32-5,  Abbey  St  Bathans 

Manchester,     861 


Inches. 

Lancaster,    39*7 
Strathaven,  4 58 

Paisloy,         47  1,  at  the  Reservoir. 
Greenock,    61*8,800  feet  above  the 
town. 


frequently  the  quantity  of  rain  which  falls  in  May  and  June, 
the  hay-making  season,  is  greater  than  in  April  and  July.  In 
those  localities  where  the  fall  of  rain  is  so  considerable,  the  pre- 
paration of  good  sound  hay  by  the  usual  process  will  be  almost 
impracticable ;  and  in  such  places  too  frequently,  hay  in  a  state 
of  decomposition  is  given  to  animals  at  the  risk  of  their  being 
seriously  mjured;  since  all  food,  whose  particles  are  in  a  state  of 
fermentation  or  putrefaction,  which  are  analogous  actions,  must 
have  a  tendency  to  produce  similar  decompositions  in  the  fluids 
of  the  animal  system. 

In  the  neighbourhood  of  manufacturing  towns  there  could  be 
no  difficulty  in  preparing  abundance  of  hay  by  the  process  now 
recommended.  The  waste  heat  of  the  chimneys  might  be  sent 
through  apartments  or  sheds  of  almost  temporary  construction, 
guided  by  a  proper  draught,  so  as  to  carry  oif  tlie  vapour  as  soon 
is  it  is  volatilized,  and  the  same  arrangements  might  with  economy 
-)e  adopted  in  conjunction  with  brick  and  tile  works.  Ilay-mak- 
ng  would  thus  commence  at  a  much  earlier  period  of  the  season. 
TpA  qr  »ss  would  bc  cut,  cartcd  to  the  drying-room,  and  in  the 
.v/u*ov.^f  a  few  hours  be  ready  for  stacking.  When  liay  prepared 
n  this  manner  is  to  be  given  to  cattle  or  horses,  it  may  be  steeped 
.n  a  tank  for  twenty-four  hours,  or  any  adequate  period,  before 
oeing  placed  in  the  racks  and  boxes,  and  the  steep-water,  which 
*f  Jl  contain  sugar  and  soluble  salts,  should  be  given  them  to 
urink.  By  this  system  of  preserving  jrrass  we  should  be  continu- 
ng  to  our  cattle  in  winter  our  summe  '>od,  which  all  admit  to  be 
•iperior  to  PVPHT '"*^^'*^  s"b«titut'^;  ^r»f      ^ilp  the  animals  them- 
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selves  would  be  benefited,  much  uneasiness  and  trouble  in  winter 
would  be  saved  to  the  farmer. 

In  a  moist  climate,  especially  like  that  exhibited  in  Scotland 
durins^  the  last  year,  it  appears  highly  desirable  that  farmers  should 
possess  on  their  premises  a  drying-room,  where  hay,  potatoes,  and 
even  corn  miirht  be  dried.  Had  such  a  convenience  been  attached 
to  many  of  our  farmers'  offices  last  season/much  com  might  have 
been  saved,  even  by  drving  one  or  two  cart-loads  daily.  This 
de^^ideratum  misrbt  be  aff^ected  by  running  a  flue  through  the  bam 
level  with  tbe  floor — its  upper  surface  being  covered  with  iron- 
plate  or  tiles.  By  means  of  a  small  quantity  of  fuel,  a  bam  full 
of  corn  in  sheaves,  properly  disposed,  might  be  dried  in  a  few 
hours. 

The  constituents  of  the  rye  grass  washed  out  by  rain,  would  be 
principally  the  suirar  and  soluble  salts.  The  nature  of  the  inot- 
ganic  salts,  both  of  the  stem  of  the  grass  when  dried  as  hay,  and 
of  the  seeds,  is  as  represented  in  the  following  tables. 

100  parts  of  the  stem  and  seeds  were  composed  as  follows : — 


stem. 

Stem. 

6e«d. 

Water, 

Organic  Matter, 
Ash,         :    . 

15.60 

79.52 

4.98 

19.30 

76.72 

4.98 

11.376 

82.648 

6.076 

Tahh  of  Saline  Matter  in  Stem  and  Seeds  o/Loltian  BitenM. 

stem,  Se«d. 

Silica,  .        64.57  42.28 

Phosphoric  Acid,  12.61  18.89 
Sulphuric  Acid,              .  3.12 

Chlorine,  .  .  trace 

Carbonic  Acid,  .  8.61 

Magnesia,  4.01  5.31 

Lime,     .         .  6.50  18.55 

Peroxide  of  Iron,     0.36  2.10 

Potash,  .  8.03  4.80 

Soda,  .  2.17  1.38  ♦ 

A  comparison  of  the  two  columns  of  this  table  adds  another 
argument  to  that  already  brought  forward  against  the  practice  of 
allowing  rye-grass  to  come  to  seed  before  cutting  it  for  nay;  since 
the  seed  tends  to  remove  a  much  larger  proportion  of  phospho- 
ric acid  from  the  soil  than  the  stem — the  quantity  of  this  acid 
founfl  in  the  seed  exceeding  that  in  the  stem  by  one-third,  A 
similar  observation,  with  greater  force,  applies  to  the  lime,  as  the 
amoinit  of  this  earth  is  two-thirds  greater  in  the  seed  than  in  the 

*  In  these  analjses  I  was  asusted  by  my  pi;^^il  Mr  Hitttchie. 
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stem.  The  quantity  of  alkalies  is  twice  as  great  in  the  stem  as  in 
the  seed,  while  the  total  ash  of  the  seed  is  a  sixth  part  inferior  in 
amount  to  that  of  the  stem. 

On  the  Cultivation  of  the  Filbert  Nut  By  Mr  Main. — ^The 
filbert  is  a  universal  favourite,  especially  with  those  who  retain 
the  power  of  masticadon.  They  are  always  a  welcome  dish  in 
the  dessert,  and  preferred  by  many  to  much  more  luscious  fruit. 
Every  owner  of  a  garden  chooses  to  have  a  few  nut-trees ;  but  it 
is  in  but  few  places  where  the  management  of  the  trees  are  well 
understood.  In  the  county  of  Kent,  there  are  extensive  and  pro- 
fitable orchards  of  filbert-trees ;  and  there  the  farm-labourers 
are  adepts  at  the  proper  method  of  rearing  and  pruning  the 
trees.  The  filbert  is  only  an  improved  hazel — the  latter  being 
the  wild  original,  or  crab;  while  the  former  is  an  accidentfd 
variety,  and,  as  such,  cannot  be  certainly  propagated  by  sowing 
the  nuts — that  is,  the  seeds ;  for  not  one  in  ten  of  the  plants 
raised  from  seeds  would  prove  filberts,  but  common  hazel-nuts 
only.  In  order  to  have  the  true  variety,  the  young  trees  should 
be  raised  from  layers,  and  these,  after  being  rowed  out  in  nursery 
order  for  two  or  three  years,  in  which  time  they  are  trained  to 
one  upright  shoot  of  not  less  than  three  feet  high,  all  suckers 
and  branchers  on  the  lower  part  of  the  stem  being  constantly  re- 
moved. The  trees,  after  being  planted  in  their  final  stations, 
are  headed  down  to  about  eighteen  inches  from  the  ground.  This 
height  will  admit  of  a  clear  stem  of  twelve  inches  below,  and 
which  part  must  be  at  first,  and  ever  afterwards,  left  free  from 
shoots.  This  removal  of  shoots  and  suckers  will  cause  the  buds 
at  top  to  shoot  with  greater  vigour.  If  eight  strong  shoots  be 
produced  in  the  first  summer,  th^y  must  be  carefully  preserved, 
as  that  number  is  required  to  form  the  head ;  but  if  less  than 
this  number  come  forth,  then  two  or  three  of  the  strongest  must 
be  shortened  back  to  half  their  length  at  the  next  pruning,  in 
"»Mer  to  obtain  the  requisite  number. 

A  su£Bcient  number  of  branches  being  obtained,  if  not  in  the 

•nst,  certainly  after  the  second  pruning,  they  are  to  be  care- 

:ully  preserved,  and  trained  outwards  and  upwards — at  first  nearly 

m   yontal,  b'lt  r-iTving  gradually  upwards  to  the  point     The 

'  vo.crst  modf  ntr  this  is  by  using  a  hoop  of  the  proper  size 

iiaoed  vf'f^^'  ^^ots,  and  to  which  the  latter  are  tied  at 

:.oi»a'     ^f^    -  .1,, .     ■    vunces,  in  divergent  order.     Such  a  lateral 

«tu.^  ^'^^      '- /  be   much   assisted  by  a  careful  pruner 

'^  iv^  .^    ..     u  outside  bud,  which,  when  prolong^  first 

.LwaK  -     itar^iij  tums  upwards  into  the  due  position,  to  form 

*^^  ")ep-      '»'   Vanohes.     The  branches  are  allowed  to  rise  to 

ip^Y"  •        ****"      '^*^'  ^*  ^i^rViop      qnr      hi*   nr'ddle   of   the 
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tree,  or  rather  bush,  is  always  kept  free  from  shoots,  so  that  a 
well-trained  head  resembles  a  large  bowl. 

The  subsequent  management  of  the  trees,  both  while  gaining 
the  desired  form,  and  after  having  gained  it,  consists  in  preserving 
all  the  short  spurs  which  are  produced  on  the  branches,  and  cut- 
ting away  or  shortening  the  lateral  shoots,  which  every  year  rise 
from  the  same.  The  treatment  of  these  laterals  is  of  great  im- 
portance ;  if  they  exceed  the  length  of  six  inches,  they  may  be 
cut  back  to  a  few  buds ;  but  if  less,  they  should  be  preserved,  as 
the  points  are  generally  fruitful  The  grand  object  of  the  pruner 
is  to  have  the  branches  thickly  funiished  with  fruitful  spurs,  and 
which  are  only  reduced  in  length,  when,  after  a  few  years'  growth, 
they  become  too  distant  from  the  branch,  when  they  are  cut  back 
to  a  healthy  spur  behind.  If  any  part  of  the  branch  becomes 
accidentally  naked,  a  stronpr  shoot  from  the  bottom  may  be  led 
up,  and  managed  so  as  to  fill  up  the  vacancy. 

When  filbert-trees  are  thus  managed,  and  have  arrived  at  their 
full  volume  in  width  and  height,  they  may  be  kept  in  the  same 
state  for  many  years  by  the  knife  only,  and  with  the  requisite 
skill  in  using  it. 

There  are  but  few  situations  in  this  country  where  filberts 
would  be  considered  as  an  object  by  the  agriculturist;  but,  as  al- 
ready observed,  they  are  desirable  in  every  well-fenced  garden, 
in  which  a  row  of  half  a  dozen  or  a  dozen  trees  might  be  judi- 
ciously introduced.  Naturally  the  Corylus  avellana,  or  filbert, 
ranks  not  as  a  tree,  but  as  a  shrub,  because  it  is  what  is  called  a 
stoling  plant — that  is,  it  increases  itself  by  numerous  suckers  from 
•  the  roots,  and,  instead  of  one  principal  stem,  or  central  axis,  is 
divided  into  many,  the  younger  constantly  robbing  the  older 
branches  of  their  fertility  and  vigour.  Depriving  them  therefore 
of  the  suckers,  induces  a  stronger  expansion  of  the  fructiferous 
organization.  This,  indeed,  is  a  rule  which  obtains  amongst  all 
plants  which  propagate  themselves  by  both  seeds  and  suckers,  or 
by  seeds  and  tubers — by  checking  the  increase  or  completion 
of  the  one,  increases  and  amplifies  the  other;  hence  the  pro- 
priety of  preventing  all  growth  of  suckers  from  the  roots  of  fil- 
bert trees. 

The  Kentish  cultivators,  who  are  neither  botanists  nor  vege- 
table physiologists,  are  nevertheless  well  aware  of  the  functions 
of  the  male  catkins  of  the  nut-tree,  rejoicing  to  see  them  plenti- 
ful, and  carefully  preserving  them.  From  the  greater  or  lesser 
numbers  of  the  catkins,  they  usually  predict  what  share  of  crop 
will  follow. 

It  is  remarkable,  too,  in  respect  to  this  genus  of  plants,  that  if 
there  be  an  accidental  scarcity  of  catkins  upon  the  cultivated 
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plants,  that  a  branch  having  an  abundance  of  catkins  cut  from 
the  wild  hazel,  and  suspended  over  the  branches  of  the  filbert- 
trees  early  in  spring,  the  little  pink  female  flowers  of  the  latter 
will,  in  all  probability,  be  fecundated  by  the  strange  pollen, 
and  so  rendered  fertile.  This  has  been  tried  and  proved  re- 
peatedly. 

I  remember,  when  a  boy,  that  there  were  some  very  lar^e  fil- 
bert-trees growing  in  the  old  kitchen  garden  belonging  to  Pinkie 
House,  and  then  let  to  a  market  gardener.  But  these  trees  were 
seldom  fruitful ;  their  culture  not  being  well  understood  at  that 
period.  A  few  of  the  branches  were  allowed  to  run  away  in  a 
lofty  rambling  manner;  and  choked  at  bottom  by  a  multiplicity 
of  suckers,  which  completely  exhausted  the  prolific  powers  of  the 
trees. 

Filberts  intended  for  long  keeping  should  remain  on  the  tree 
until  thoroughly  ripe,  which  is  easily  known  by  their  rich  brown 
colour.  They  should  be  laid  on  a  dry  airy  floor  for  a  few  days, 
and  afterwards  stored  in  jars  of  dry  sand,  where  they  will  keep 
Bound  for  a  great  length  of  time. 

There  are  five  varieties  of  the  filbert,  namely,  the  red,  so  called 
from  the  kernel  and  autumn  foliage  being  of  a  reddish  colour ; 
the  white,  which  is  more  common,  and  a  good  bearer ;  the  frizzled, 
so  called  from  having  small  indented  leaves  round  the  nut ;  the 
large  cob,  or  Barcelona  nut ;  and  the  Cosford,  which  is  only  an 
unusually  large  hazel-nut.  The  first  and  second  are  the  most 
yalued  sorts.  Extracts  chiefly  from  the  "  Fruit  Ctdtivator^"  edited 
by  J.M  *  . 

Plan  for  reducing  the  price  of  Guano  twenty-five  per  cent — Guano 
is  now  so  well  known  as  an  excellent  promoter  of  green  crops, 
that  its  use  may  be  said  to  be  firmly  established  in  the  husbandry 
of  this  country.  Its  supply,  as  is  well  known,  is  now  confined  to 
one  quarter  of  the  globe,  where  its  price  has  always  been  very 
high,  in  conseque^^-^p  ^f  a  tax  w^^i^*^  's  levied  on  its  export  It 
therefore  becomep  "  mT-'^'-fqn;  jv.^^_ aeration  for  the  farmer  to 
•evise  an^    ^^onn.;     ..  .  i.     hr  »'  ^tr-^rlly  high  price  of 

i-his  iic^A, 

A.  I  -       ^v.aivi-         '  i^cou         .^>.,  and  it  is  this: — 

••^t  evfci      "   *  "'^  .      .,,        ^r-^n--      -r       ^l^nid  subscribe  a 

nail  su  •  •  .  -.,...       .     .        i:giegate  may  be 

'^'^'*    '^^  ".         •  •   ■    '»»'?     '         '•'?  which,  he  con- 

'"  *•  *^*"      »JL  .Liv^ii  in  the  price  of 

t  r'^^i  1,  he  employed  in 

'^  •• '•  -  ^ci   1^-"  ..  .  other  a  shipmaster, 

•    ^e'-i         -  '^'.^•-     ■      V     '    iL    he  coast  or  on  the 
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islands  which  contain  guano  of  the  best  description,  and  to  cal- 
culate the  quantity  which  might  be  obtained  for  any  future  num- 
ber of  years.  Let  the  remainder  of  the  money  be  employed  in 
the  purchase  of  ships  to  bring  home  the  guano  in  an  unadulte- 
rated state.  The  interest  of  the  farmer  and  of  the  shipper  being, 
in  these  circumstances,  one  and  the  same,  none  but  the  best 
guano  would,  of  course,  be  sent  home ;  and,  on  its  arrival  in  this 
country,  the  agriculturists  could  use  means  to  prevent  its  adul- 
teration before  it  reached  their  hands.  A  second-hand  ship,  to 
hold  700  or  800  tons,  may  perhaps  be  purchased  for  £2000  or 
£3000,  and  every  ship  being  constantly  employed  in  the  trade, 
their  number  need  not  be  greater  than  would  just  be  sufficient  to 
bring  home  the  requisite  quantity  every  year.  A  local  board  of 
farmers  could  be  formed  in  any  part  of  the  country  to  superintend 
the  transmission  of  the  article  from  the  principal  sea-ports.  Guano 
being  now  so  important  an  article  of  trade,  it  would  be  worthy 
the  attention  of  our  Government  to  negotiate  with  that  of  Peru 
on  the  expediency  of  lowering  or  abolishing  the  export  duty. 
Were  such  a  plan  adopted,  our  correspondent  is  of  the  opinion 
that  none  but  genuine  guano  would  ever  be  imported,  and  that 
at  a  cost  at  least  twenty-five  per  cent  below  the  present  prices. 


AGRICULTURAL  REPORT. 

June  1846. 

After  an  unusually  mild  winter,  the  spring  was  expected  with  much  anxiety, 
from  the  natural  apprehension  that  a  long  track  of  good  weather  would  be  fol- 
lowed by  one  of  an  opposite  character ;  and  the  anticipation  was  realised,  as  tho 
winter  was  dry  as  well  as  mild,  and  the  spring  was  both  wet  and  cold.  The  wet 
weather  continued  until  the  spring  corn  was  all  sown,  and  consequently  its  seed- 
bed was  not  prepared  in  so  dry  and  mellow  a  state  as  could  have  been  desired. 

The  loaves  of  the  autumn  sown  wheat  were  generally  observed  to  have  assumed 
a  brown  colour,  indicating  weakness  in  its  vegetation,  occasioned  no  doubt  by  an 
excess  of  moisture  in  the  ground,  as  the  wettest  lands  bore  the  brownest  coloured 
■wheat.  Indeed,  so  late  as  the  beginning  of  May  much  of  the  flat  lands  of  the 
midland  counties  of  England  were  quite  inundated.  This  season,  therefore,  is 
one  among  the  many  which  strongly  indicates  the  necessity  of  draining  land  which 
rests  on  any  sort  of  retentive  subsoil.  This  untoward  state  of  the  soil  prevented 
the  pr«)per  cleaning  in  time  of  the  potato  and  turnip  land. 

Towards  the  latter  end,  however,  of  the  turnip  season,  the  weather  became 
both  dry  and  warm,  and  the  heat  of  the  air,  and  the  splendour  of  the  sky,  have 
increased  ever  since  in  a  steady  ratio.  The  temperature  has  ranged  during  the  day 
in  the  shade  from  70'>  to  76",  and  as  late  as  six  in  the  evening  it  has  stood  at  108o 
in  the  sun.  Occasionally  the  air  feels  very  sultry,  durinjj  which,  distant  rolls  of 
thunder  are  heard,  accompanied  with  slight  showers.  The  heat  at  present  reminds 
us  of  182(),  but  with  this  very  important  distinction  in  favour  of  1840,  that  the 
ground  being  thoroughly  saturated  with  rain  before  the  apearance  of  the  heat, 
it  is  in  a  better  state  to  support  a  rapid  and  luxuriant  vegetation. 

The  young  red  clover  pUnt  was  observed  to  be  strong  and  healthy  all  winter, 
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but  now  that  the  hay  crop  has  approached  maturity,  the  clover  proves  deficient. 
Its  destruction  had  perhaps  been  effected  by  the  three  successive  days  and  nights 
of  hard  frost  in  February,  or  more  probably  by  the  combined  wetness  and  cold 
of  April ;  and  yet  clover,  where  it  is  sown  alone,  is  a  heavy  crop  in  many  parts 
of  England,  especially  on  the  chalky  soils.  The  pastures  are  abundant,  because 
they  were  not  touched  at  all  by  stock  until  late  in  the  season — the  immediate 
effect  of  which  is  to  increase  the  extent  of  the  hay  crop — in  consequence  of 
the  abundance  of  turnips  to  support  .the  stock  for  a  much  longer  period  than 
usual.  This  is  the  only  season  in  which  we  ever  witnessed  the  slicing  down  of 
turnips  for  manure  in  want  of  stock  to  consume  them.  The  mild  winter  put  the 
ewes  on  hill  and  dale  in  fresh  condition,  so  as  they  have  been  enabled  to  nurtnre 
their  lambs  to  maturity. 

Much  interest  is  naturally  excited  regarding  the  future  fate  of  the  potato  crop. 
It  is  perhaps  yet  too  early  to  pronounce  a  decided  opinion  of  what  Uie  crop  will 
be  in  autumn ;  but  in  every  instance  which  has  fallen  under  our  own  observation, 
the  plant  has  come  up  regularly  and  strong.  The  potato  set,  it  should  be  ob- 
served, was  placed  in  the  ground  when  the  latter  was  in  a  favourably  moist  state ; 
and  this  circumstance,  we  apprehend,  goes  far  in  all  seasons  to  prevent  the  occur- 
rence of  the  ordinary  dry  rot ;  for,  as  to  the  disease  of  last  year,  we  have  no 
expectation  of  meeting  with  it,  until  such  a  season  as  the  last  agun  occurs.  In 
partial  corroboration  of  this  expectation,  we  may  state  the  results  of  an  experi- 
ment, in  so  far  as  it  has  as  yet  proceeded,  of  purposely  planting  in  a  garden,  in 
November  last,  diseased  and  sound  sets  in  alternate  rows,  and  the  plants  from 
both  sets  have  come  up  and  are  growing  equally  strong  and  healthy.  No  doubt 
many  such  experiments  are  being  tried  in  gardens ;  but  has  any  one  thought  of 
trying  a  similar  one  in  the  field,  and  on  a  large  scale  ? 

Butcher-meat  still  fetches  high  prices,  notwithstanding  the  number  of  foreign 
cattle  presented  in  our  markets.  The  cause  may  be  found  in  the  increased  de- 
mand for  butcher-meat  by  the  numerous  bands  of  well-paid  labourers  employed 
on  the  railways ;  and  the  high  price  may  be  expected  to  continue  as  long  as  the 
formation  of  railways  are  sanctioned  by  Parliament.  It  is  true  the  price  of  fat 
cattle  has  declined  of  late,  owing  to  the  heat  causing  meat  soon  to  corrupt;  but 
such  a  cause  is  of  a  temporary  character. 


FOREIGN  MARKETS,  per  Imperial  Quarter,  free  on  board. 


Bu-ltoj. 


Ryt. 


IS4«. 

Fib. 
March. 
AprU. 

MMy. 

Ytb. 
Mttrch. 
April. 

Ftb. 

March. 

April. 

Mav. 

Feb. 

Mmrth. 

April. 

Mmj. 


m! 

HambiirjE.   m 

,4V 

«i 

4tH 

Am 

10/6 

^ ,41/ 

KuulgAbvff  Ml 

.*2/ 

" «/ 

......     ^«, 


Brem^Ei^ 


-  fiS/    21/ 

.  fifi;   mi 
.  57/  tm 

.  MJ/  122/ 

.  5g/  n^ 
,  53/  tm 

.  so/    23/ 

.  49/e  21/fi 

.  b2f   ±if 

.  &0/  ,211,'fi 

.  ly/saa/ 
.  sa/  |2i/ 


.  18/  11?/ 
.  »e/  ,17/ 

.  m  II  fi,' 

.  91/6  1 4/S 
.  £i/6  13, 
.  2&/fi  ItJ/tJ 

s*/3n/ 

»7/(?UV 

2«/    17/ 


291 

28/ 

mi 

27/6 

se/ 


'IH/ 
161 

15/ 

\m 

Uf 

16/ 


tola/  10/ 

.  £»/  !»/ 

,   !&/  '32; 

,  la/ess; 

.  19.689/ 
.  £2/  3tl/ 
.  21/3  2§/ 
.   imiGj 

.  2S/  j*H/ 
.  34/  20/ 
.  SSI  30/ 
.  2L/6  30/ 

.  21/  is»;6 

.  20/  iM/ 
.  20/  j»ft/ 


to  29/  3S^ 
.  31/  36/ 
.  ;i2/fl  32/ 
.  3fl/  30/ 
.  32/6:13/ 
.  33/  311/ 
.  32/8,31/ 
.  Sl/flSO/ 
.  23/6  36/ 
.  30/  ;3&/ 

.  m  ,34/ 

.  34/  32/ 
,  33/  ^2/ 
,  3a/  130/ 
.  31/6  86/ 

-  30/  \%BI 


to  40/ 

.  se/ 

.  37/ 
.34/ 
.  Sfl/6 
.36/ 
,  3&/ 
-H/ 
.40/ 
^  3**/ 
.  36/ft 
.  p/ 

$h; 

34/ 


33/  to  39/ 
32/    .  37/ 


30/ 

3S»/ 

32/ 

30/ 

30/6 

32/6 

33/ 

32/ 

'--•} 

20/ 

32/ 

ao/ 


.ae;  |2»/ 

32/  ,30/ 


.30/ 

,  35/6 
3&/0 
34/ 
33/0 
30/ 

.40/ 
38/ 
36/ 
34i6 
36/ 
34J 

3i/ 

94/ 


n — .«*  1)     -'fai 


^ui  7/  to  7/6  per  Quarter  to 


TABLE  OF  PRICES,  Ac. 

'»/•  Average  Prices  of  the  different  kinds  of  GRAIN,  per  Imperial  Quarter,  told  at  thefoUo  winp 

Markets : — 


LONDON. 

EDINBURGH. 

.....  ! 

'1                               1               > 
Wh«at.  Barley.     Oatii.   '    Bye.      Pease.  |  Beans. 

Date. 

Wheat. 'sarley. 

Oatg. 

Pease. 

Beans. 

\M6. 

«.   d.    8.   d.  1  8.   d.  '  8. 

d. :  s. 

d.    8.  d. 

1846. 

8.    d.  ■  8.    d. 

8.   d. 

8.  d.  :  8.  d. 

'  •!..     7. 

68    2  ,  32     8    24    2    37 

8    39 

0,37    4 

Feb.     4. 

62    2 

30    0 

22    8 

40    0    39    6 

14. 

60     4    31     5    23     9  '37 

10  139 

2    35    6 

U. 

51  10 

30    6 

26     3 

39    8!  39     2 

21. 

59     6    30     0    23    3    37 

11  '38 

1  |34  11 

18. 

51     1 

31     8 

27    2    41    0i42    0 

28. 

59     2  1  29    9  1  22    3  '  37 

0    39 

0  '33    5 

26. 

62    0 

30    2 

29    7  i  40    0    39    8 

!rir.     7. 

61     2  !  28  10  ;  22    9    36 

7;38 

3    36    4 

Mat.    4. 

61     1 

32    0 

30     6  i  39    0  :  39    4 

14. 

58  10  i  30     5    23     2    37 

4    38 

1  ,34    9 

11. 

55    6 

32    6 

32    5i40    0    41     2 

21. 

59    6    30    5 '22  11    36 

0    35 

0    34  10 

18. 

69     0 

33  10 

32     4 

38  10    39     2 

28. 

58    3 

31     5    23     8 '36 

2    35 

1  '34   0 

25. 

67  !• 

33    4 

31     8 

42    0    44    0 

\;.r.    4. 

60    2 

32    5  .  23    6    36 

5    39 

6    33  10 

Apr.    1. 

66    7 

33    8 

31     7 

41     0  142    0 

11. 

60     1 

31     7    23  11  134 

5    36 

034    2 

8. 

57    6 

33    5 

32    9  !  42    0  ,  42    0  i 

18. 

61   10,30  10    23    4    36 

2l36 

11  '33    3 

15. 

57    0 

33    0 

33    6  139    6 

39    0 

25. 

58    2    31   10    24    6    34 

4I35 

3    34    1 

22. 

66    3 

33    5 

31     4|39    6 

40     1 

-lay     2. 

59  11  ;30    9    24     7  ,34 

0    35 

10    33    9 

29. 

66    9 

33     1 

30  10  1  40    6 

42    0 

9. 

62    2  1  29  10    24     9  !  33 

8 

38 

0    34    2 

May     6. 

56    7 

32    8 

31     3 

41     0    42    0 

16. 

62    0  '  29     8    24     8    33 

3 

38 

3    34  11 

13. 

63    4 

32    6 

31     4 

42    0    42    0 

23. 

59     0    30     5  i  24    0    34 

5 

37 

6    34    6 

20. 

63    6 

32    8 

30    9 

41     0    41     8 

30. 

54    6    28    0  124    2    32 

1             i             1 

4 

34 



11  '  35     1 

27. 

'64    2 

31     6 

31    3 

41    6    42    0 

LIVERPOOL. 

DUBLIN. 

1                ■                :               1 

Whea>;Barley,i  Bear,  1    Oau,     FlourJ 
p.  barl.  Ip.  barl.  p.  barl.  d.  barl.  p.  bar!. 

Hate. 

Wheat.  Barley.    Oat*.  '    Rye.      Pea«e. 

Beana. 

Date. 

.                             1       ' 

— ■ 

— ' 

Mat. 

16  Bt.      17  Bt.    ,  Uat.    1     »«t. 

1846. 

8.   d.  1  H.   d.  '  8.   d. 

8. 

d.    8. 

d.  1  s.  d. 

'       ■  •   ■' ■ —             ■ 

r.i>.    7. 

,52  1129     1    24  10 

37 

4  ,41 

6i43    0 

1846. 

8.   d. 

8.   d.  ;  s.   d.     8.  d.    8.   d. 

14. 

|52    4-31   11    24    4 

37 

8    41 

0    38  10 

Feb.    3. 

28    4 

14    0!11     9 '12  10    15    9 

21. 

'50    6    30  10    24    6 

38 

0    40 

1  |39    8 

10. 

27    5 

14    Sill     6    12  10    14  10 

28. 

50     I  ,32    2    25     1 

37 

6    35 

2138    6 

17. 

28    4 

16    3  ,  12    4    13    6  ;  14  11 

Mi.r.    7. 

49  10|31     2    24    2 

36 

4136 

6  140  10 

24. 

28    7 

14    6ll2    8    12    7    15    4 

14. 

51     I  |32  10    25    3 

34 

2 '39 

3    40    8 

Mar.    3. 

29    2 

14    2!  12    9    13    0    16    0 

21. 

53    9  !31   10    24  11 

34 

0'40 

4    40    0 

10. 

29    6 

14    8!l3    0    13    9    15    3 

28. 

l51     0 

30    7    24    7 

33 

4    39 

4!39     9 

17. 

29    3 

14    7  113    2    13    6,17    0 

Ar.r.    4. 

,53    3 

32    0    20    2,32 

8    37 

9    38     1 

24. 

29    8 

15    2    13    6    14    0' 16    3 

11. 

52  10 

30     6    23    O'Sl 

2    37 

0    38    2 

31. 

29    7 

16    6    13    4  '  14    6  <  17    2 

18. 

'53     5 

28     6.26     2    31 

6    39 

2    39    7 

Apr.    7. 

30    1 

15    9    13    0  114    0,16     6 

25. 

54  10  •  30    7  '  25  10    31 

10  140 

2|38    0 

14. 

30    6 

16    0(13.2    14    6    16    8 

.Vi;V      2. 

1 56    0  ;  30    6    26    2    32 

6  !38 

4:39    2 

21. 

31     0 

16    5  1  13  10    16     0    17     0 

9. 

54    4    30     7  ,  26     5  1 32 

9    39 

2:40    7 

28. 

33    0 

16  HI  14     2    16     4    17     9 

16. 

53     7    29    6  ;  25     8    33 

2    40 

2 

41     4 

May     5. 

33    6 

16     9  ,  14     4  i  16    0  ;  17    9 

23. 

52     1    28    5    26     8    33 

8    38 

10 

39    6 

12. 

32    6 

15  10  !  14    0  1  15    4    17  10 

30. 

51     1    33     1    25  11    34 

1  142 

7 

39  11 

19. 

30    3 

16    6    14    5'  15    0  In    9 

1 

' 

26. 

!30    4 

15     1 

.13    8 

,  14    9 

il7    6 

7  ABLE  showing  the  Weekly  Average  Price  of  GRAIN,  made  up  in  terms  of  7th  and  Sth  Geo. 
J  v.,  c.  58,  and  5tJiVict.,  c.  14,  and  the  Aggregate  Averages  which  regulate  the  Duties  pay- 
able  on  FOREIGN  CORN :   the  Duties  payable  thereon,  from  February  to  June  1846. 


WhlAt. 

Bvltr. 

0«ti. 

By^ 

Feu*. 

Bevi*.  IJ 

fnt*. 

i\  II 

i 

II   II 

it 
^5 

IIM 

If 

II 

i 

II 

l| 

1 

if 

i 

I^^fi, 

s.   dJs, 

dJ  8. 

rt.  5.  4,  i.  d.  f^. 

d. 

«► 

d. 

6.  d  'r. 

1.  d,'  a.  dJ  B, 

^. 

d. 

#.  d.li. 

il. 

ff.  d. 

#.  d. 

B.    d 

I'eb  T 

54    3^S 

117 

i><3»  \on    7i7 

0 

31 

7  31  n  e 

34     £'34    4  8 

:t5 

(J  37    6  5 

35   olse  6 

a  '! 

14. 

54     9  55 

3U 

«^    fl'St     4  7 

0 

^1 

f>ak  ko  « 

32    7,^4    2  S 

35 

T3fl  U  5 

34     935  U 

7    '! 

SI. 

55     0  55 

1  17 

n  29  n,3i   0  7 

0 

21 

621    9  6 

32  10  34    0  8 

34 

3  3«     2  6 

34     ft35     T 

7    li 

3?*. 

54     flSl 

9  11^ 

fl  S9    7  30    8  fi 

0 

SI 

4SJ     8« 

33    4S3     919 

35 

235     6  7 

34     2.35    2^7    6 

^lar.  7. 

54  1ft  54 

8  IH 

1)  29     3':Vt    3  9 

0 

21 

30  il     fiS 

33    esa     J|9 

a 

:i3 

t^ltS     0  7 

34  U35     0,7     t! 

14 

54    3S4 

7ie 

(]  29     4S9   M  0 

0 

^1 

9fl     Sfi 

SJ     2  33    5^9 

0 

34 

9  3^1  10  8 

35     234  Ills     C 

31. 

,i5     ]  g4 

ft  IS 

0  29  10  39     !>  g 

0 

M 

021     0  d 

3;l  10  33     4]  » 

G 

4  34     5  9 

:h    434    sa    0 

2H. 

55     554 

lois 

0  30     2ii    fii^ 

0 

2S 

1 31     9  6 

31     033     7|9 

ti 

33 
34 

a:vi    m 

3S     (134    S'8    £ 

Apr   4. 

5S     9  54 

\ym 

(^30     T  2a  10  9 

0 

n 

r*n  11  a 

33    7  :!3     9  0 

0 

AM    0  1^ 

34  1034    9  8    4; 

11, 

5fl     4155 

a  17 

0  30     S30     OS 

(k 

2t 

0  2Tf  a  « 

33    AXi     i^'9 

1; 

33 

H33  »;« 

35     I  34  11  S     d 

1§. 

55  HI  55 

5  17 

mm   5,10    za 

fl 

n 

9  22    4  e 

35    5,34     ]|^ 

34 

533  11,9 

34    934   ma    C 

£5. 

55     6?V5 

;  17 

a  3i)    1  rsfl    4  w 

w 

33 

422     7  & 

33    733  U'9 

33 
33 

10  33    9  9 

34  1034  10,8    a 

>Iav.  a. 

56     5  55 

1117 

n  K»    H  30    3  « 

it 

S3 

7  23  10;  fl 

|3S    5  3^    9'd 

10  3^1  10  ff 

34   1134  U  §    a 

■    9. 

56     HSU 

tt  iii 

0  29     TITO     2ft 

0 

S 

9  23     IS 

33    5;33     7:& 

34 

734     1  n 

^5    8  36    or    C 

16. 

57    o:»C 

2lti 

U£9     IW  U9 
0  3&  la  ?9     B  9 
0*88     1 59     4  9 

(» 

24 

1  £1    4  5 

33    S.Xi     7,B 

34 

3134    3ft 

aa  naa    27    g 

^. 

55     B.W 

S1« 

0 

>J 

n^   e  5 

34   a  3a    9  9 

^ 

634     4  A 

3fi     035     4  r     ff 

30. 

53    4  5j 

u 

17 

0 

9  21    8  5 

3t    4  33    3  & 

34 

234    38 

:»  1(135     6 

7- 

7*A  MONTHLY  RETURNS,  published  in  Urm  of  9eA  Om,  IV,  c.  00,  Bhewing  the  Qvua 
Corn,  Grain,  Meal,  and  Flour  imported  into  the  United  Kingdom  in  each  Month  ;  the  (> 
vpoH  which  duties  have  been  jmidfor  honie-consumptiou,  during  the  same  Month  ;  and  th 
titles  remaining  in  Warehouse  at  the  close  thereof,  from  5th  February  to  5th  May  1846. 


Month 
ending 


P<>b.fil84d 
[Wheat.... 

B;irley.... 
.Oats 

Kye 

I  Pease 

jiJeans 


Totals. 


Mar.fi  ItMO 
I  Wheat.... 
liiarley.... 

!;>ata 

!i{,ve 

'l.*ea«e 

deaus 


Totals, 


VVhent.... 
'iiarley.... 

.):it8 

itye 

c'ease 

lioaus 


Total**, 


M.-tj  6  184U 
Wheat.... 
i3ju:ley.... 
0.lt3 

^0« 

i\»u8e 


:Seaus 
Total*, 


From 
For.-iifii 
t'»iuntri«'!r. 

Qrs.     Bii. 

i<;o,fjfj()  1 
25  8:u  <; 

3J,<>24  2 

;<9  2 
i.V:i7  7 

24,J>-0   I 


IMl'OllTKI). 


I       From 
Krilish 
l*o»s«;«-sioiiB.' 


Totals. 


IcnAU«ED  wr 
From      I        From 
Foriign    '      IJrittsh 
(.'uunirics.  I'l^sKos^sioi 


U  DUTY. 

■      Total.*, 


Qrs.     Uu. 

4,370  :i 

44  2 

s;(>K  3  j 

"2,133  4  ' 


<irn.       Bu. 

io:.,o:o  7 

25,s7«;  0 
3;i,l/32  5 

3y  2 

15,471  3 
24, 1  HO  1 


t^T^.     Bu. 

3,032  6  I 
3,134  4  i 
4,952  2 

i  •i,{l20  3  I 
20,4s,;  5 


iirt.    Bu.'  Qr.i.    Bu. 

2,yi8  4  5,y51   2 

44  2  I  3,17H  <) 

f»08  3  I  .^y-O  5 

""  474'2  I  "i6,3y4'5 
!  20,4S.^  5 


200,103  fi         7,45S  4  I    207  SCO  2 


89,379  4 
«J,H{0  3 
13,724  2 


30  4 
10  () 
25  2 


4,3U7  ()  :           72  (> 
9,310  I  I  


B9.41G  0 
(i,S41  1 
15,749  4 


4,470  4 
9,3-10  1 


125,<)72  0  !         145  2  I    12.'),Hl7  2 


llG,2sl  5 

(>,207  6 

12,91)2  3 

7,077  3 

17.344  7 


619  4 


11(5,901  1 
().2<)7  6 
12,902  3 

'7,077  3 
17,344  7 


159,K74  0  019  4       1C0,493  4 


138,351  «)  I 
.5,4  7  >J  2  1 
21,9,s7  3 

"4,i53"7  ■ 

2o,(MJ  5  I 


34S  4  138.700  2 

30J  2  I  5,7M4   4 

j  2I,9p7  3 

'.   ...   ...  "4,i(53'7 

2U,O0G  5 


195,977  7  i         054  ()  I    19ti,()32  5 


j  Fob.  fi  L64G.  cwt.    qr,   lli.     c«t.  qr.  lit.     cwt.    qr.   ll>. 

Flour 143,030  1  12  2(),5-1  2\>*U.9,bb2  0    2 

■Oatmeal. 

;    Totals, 


143,0:',0  1  12  2.5,521   2  Is  lG9..'i.')2  0    2 


JMnr.  61840. 

;Hour 

Oiituieal.. 

i 

Totals, 

lApr.  0  181U. 

iiour 

Outineal. 

Totals, 


.M!iy  S  I8IU 

Flour 

Catoieal. 


177,132  I    9    5,758  2  21  182.991  0   5 
5()7  2    0    507  2    0 


177,«39  3    9 


'5S  2  24  1.h:{,49H  2 


121,2:53  3'  2    5, 
2S  .'{  12    ... 


9  12f),7h0  1  11  1 
2s  :j  12 


121,292  2)4    .V>1<>  2   9  12(:,'S09  0  23* I,. 325  .0  17  27,(590  2    7  29,015  2  24 


47,52(5  4  I      4,345  3  .    51,871 


1,241  6  i 
39  3  ' 
121  7  1 


hO  a 

5hO  2 


571  4  ,      1,813  2 
10  ti  ,  50  1 

25  2  I         147  1 


153  4 

680  2 


72  6 


2,0.54  0 

881  (5 

.34  3 

447  2 


'37b  2  I   ... 
890  5      ... 


680  2  I      2,744  2 


3,311  5 


4,223  3 

34  3 

447  2 

*"'  370*2 
890  5 


2,(524  2         3,341  5  ,      6,9'55  7 


4,r08  3 

513  7 

1,939  5 

'"  17(3  "4 
1,91(5  (5 


1,571  4 


250  3 


6,479  7 

513  7 
1,939  5 

""  42.r7 
1,916  6 


9,455  1  I      1,821  7  '    11,277  0 

vft.  qr.  lb.   cwt.    qr.  lb.   ••nt.    qr.  !b. 
75.5  3    9  i:J,4i><^  2    h  14,207  1  17 


;  3  9  13,450  2  8  14,207  1  17 


209  3  18'21,5.16  2  25  21,776  2  15 
I  


239  3  1S21,.W6  2  25  21,776  2  15 


,.325  0  17  27,690  2  7  29,015  2  24 


REMAININQ   IN  1VAREHC 

From  ,       From 

Forei^'n  Hrlti>h  1 

Couiitrii'S.        PosscbbiouK. 


Qrx.        Bu.  grs.       Bu. 

1,055,661   3  6,129  4 

74,467  6  I   

82,619  «  '■   

163  2  I   I 

2,290  4  I  1,885  7 

4,757  G  '  I 


l.Oi 


1,219,960  : 


8,015  3      1,22 


1,13.3,356  4 

82,919  2 

96,983  5 

163  2 

6,641  7 

1.3,413  2 


1,3.33,477  6 


1,224,502  7 
8H,002  0 
109,120  3 
1(53  7 
12,lb2  1 
29,993  7 


6,594  4      1,1.? 

■ I        ^ 


l,8i<5  7  I 


7,480  3      1,34 


2,872  0  I   1,22 

;     6 

1      10 


1,885  6 


1,40.3,065  1 


1,338.311  4 
92,2(56  6 
127,473  2 
34  4 
16,711  6 
6m,H03  7 


4,757  5 


1^43  2  ; 
306  2 

:::  :::  :::  ' 

i,C35"'4  , 


1,633,600  5  I      3,5S5  0 


cwt.     qr.    lb,"  cwt.    qr.  lb. 

604,476  2  22'h1,:J37  3  16 

160  2  10.'  2  3  1C 


1 
1,46 


1,3.3! 

91 


5> 

1,63( 

cwt 
685, 


604,637  1    4|S1,340  3    4 


685J 

{ 

■2  57S1    9(}.-,,449  2  10     fc(3»,( 


771,9091  19*66,446  2  22 
668  3  18.  2  3  16 


897,613  1  10  43,258  1  14    9W 
671118;         2  0  16  ( 


898.2h4  3   0  43,260  2    2    941,1 


214,7.30  3    1    1,400  3  18  216,131  2  19  1,.387  3    9.30,424  1  16  31,812  0  25 
328  1    8    328  I    W I 

Totals.  1315,059  0   9    1,400  3  IM  216,459  3  27{l,387  3    9  30,424  116  31,812  O25J1 


1,105,029  3   9  14,397  1  24  1,11».^ 
999  2  18  2  3  16         1,( 


1,106,029  1  27  14,400  1  12  l,lj»,' 


Date, 

Ibl  . 


Feb. 
^larch 
Ai.ril 

May 


LONOOX. 
I'cr  stoiu-  «if  14  lb. 


7,'3to8  3  7.6to8;( 

3  .  8/  7/  .  7/! 
7/6  .  8/3  7/6  .  8,- 
;6  .  8/  7/6  .  8/6 


LIVEIirOOL. 
FiTbtoin-  on4  1b. 


B«.of.     ;  Mutton. 


16  i5. 


,9to8.'3  6  9to8.6' 

i'6  .  7/6  6/     .  8/ 


9  .  7/9 
/     .8/ 


MOKl'F.TII. 
l*or  stom*  of  14  lb. 


Bfcf.     I  Mutton. 


7/  to7,'9  7/  to  8/ 
6,9  .  7/6  6/6  .  7/( 
6/6  .  7/6  6/6  .  7/9 
6/6  .  7/9  6/6  .  8/ 


7/(-  6/ 


LDINKUKCII. 
Vfv  htonc  of  14  lb. 


tiLAS(40W. 
Vvt  stone  ofl4  lb. 


Boef.     I  Matt««. 


1, 3  to  7/6,6/   to  7/3  6/6  to  8/ 

■/  .  7,3,6/  .  7/3J6/5  .  7/» 
'3  .  7;6|6/6  .  7/616/6  .  7/» 
5/6  .  7/9.6/6  .  7/916/6  .  8/ 


6/6  to  8/ 
6/3  .  ?/• 
6/6  .  7/9 


***i»r 
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PRICES  of  English  and  Scotch  WOOL, 


ENOLISn,  per  14  lb. 

Merino, 15i.  Od.  to  20«.  ed. 

In  grease,      .        .        .  12*.  Oil.  ...  lfl«.  Cd. 

South  down,       ....  14k.  M.  ...  2(»h.  Od. 

}|«;f  bred 12m.  QA.  ...  178.  Od. 

l«icri>ter  llo^,          .        .        .  148,  (hi.  ...  a»8.  Od. 

Ewe  and  Ilogg,       .  128.  M.  ...  17i«.  <M. 

I.ock8, 05.  (id.  ...    Ob.  K<I. 

Moor, Oil.  Ud.  ...    68.  Od. 


Leicester  Hogg, 

~..~ Ewo  and  Hogg, 

Cheviot,  white, 

Laid,  washed, 

_ unwashed* 

Muur,  white,       .        .        . 

Laid,  washed,         . 

unwashed.    . 


SCOTCnr,  per  14lb. 


14s.  6d.  to  SOs.  Od. 
lU.  Od.  ...  15a.  «d. 
10b.  Od.  ...  14«.  Od. 

7s.  6d.  ...  Vh..  Od. 

6s.  Od.  ...    O.N.  Od. 

6«.  Od.  ...   7«.  ad. 

4».0d.  ...   0».0d. 

8».  Sd.  ...   »«.  Od. 


THE  REVENUE. 


ABSTRACT  of  the  Nett  Produce  of  the  Revenue  of  Great  Britain,  in  the  Quarters  ana 
Yeasts  ended  on  the  nth  of  April  1845,  and  5th  of  April  1846 — showing  the  Increase  anc 
Deci  case  on  each  head  thereof 


::i;toms 
:\v?iso  ... 

'il\(?S 

li  ccUtm 


Quart'Ts  piuilng 
April  A. 


Tax 


£4  Uy2,:.y)j  £:i,9'A,'J\>i, 


£440,588 


n>i7j-^^->  i.(;2.;.i5.si    i  291,027 

1,7ILM';I  1,0<>,SOS'     515,593 

il.VM.V       ir;,M2    £         197,     

17>,>:M        215  000  37,000       

.T')0,)lG         130,522;      j  213,494 

l,9K-,,7n  1,9.'>3,^82;  r»8,171 


I 
OimI.  increase  on  Qr. 

I)eiToa.-G  on  the  Qr. 


Tears  ending 
April  6. 


Iqcreose.    i  Deoreas*.  I 


£20,176,731 
12,224.907 
6,714,840 
4,217,748 
679,000 
1,192,354 
5,184.440 


£17,664,618 

11,886,085       .... 

7,09.'>,521  !  £  380,681 

4,224.089 ,  6,341 

768,000  89,000 1 

1,069,747  I 

5,084,741  I 


^62,613,113 
338,839 


122,607 
19,699 


Deduct  increase  on  Yr. 
Decrease  on  t]ie  Year. 


476,022 1 


2,993,241 

476,022 

2,617,219 


lARS  PRICES  of  the  different  COUNTIES  of  SCOTLAND,  for  Crop  and  Year  1845, 

by  the  Imjyertal  Measure, 


ABKIJDELNSHIRE. 

Imp.   qr, 

licat,  without  f«MM('r  .     CO; 

>vitJi  f.nl«Ur     .     . 

»rlcv,*wiii»"Ut  i"o'l«lfr  .     27/ 

1  uiih  I'mUI.i-     .     .     32,6 

ear,  wiilK-nt  i\ul.  2'.V'i>to2;| 

with  t'uiiaiT      'ia/    to32.'G   • 

ats,  1-ir^t,  without  fodder  22  6 

I'First,  \Mth  fodder  .     28-3 

brcond.  without  f.d.  2i;<; 

Second,  with  fodder    27.3 

>aRe 

•eaiis         .     .     .     .     r    . 

lalt 

.;atnical,  icr  140  Ihs. 

aiu;yle. 

Wheat,  per  bushel      .     . 

I'arley 

'iear         

:»at9         

lieans      ...       

i)atmeal,  i^cr  140  lbs. 

AYR. 

Wheat 47  lOj 

iJarley       '-^^iH 

Hear ^^>i 

l)at8 21;J 

Pease  and  Beans     .     .     .  41  1 

Jatmeal,  per  140  lbs.       .  20,8 

BANFF. 

Wheat        

ilarley,  without  fodder  . 

T  with  f.»dder      .     . 

3ear,  First,  without  fod. 

with  fiMldcr  . 

,  Sec,  without  fod. 

with  fodder 

>ats.  Potato,  witliout  fod.  24/2 

with  fodder    29/8 

Com.,  without  fod.      22/ 

with  fodder  .    27/6 

|«Mia  »nd  Pease    .    .    .    38/ 

;illai«ia,p«rX40ib«.     ,   18/10 


BKRWICKaHIRE. 


30/ 
30/ 

18/6 


6/1 
3,10 
3  5? 
^  li 
4,li} 
20  10? 


54 '3 
27  7 
32  1 
25/ 
29  6 
21,9 
2<>3 


Wheat 

Bnrley,  Mcrse    .     .     . 
Launuermuir  . 


Imp.  qr. 
.     48.9] 

.     27/ 
.     25/9 


Oats,  Merse 25/1 

Laiumermulr      .     .  25/1 

Pease 30/8 

Oatmeal,  pur  140  lbs.      .  19/9^ 

BUTE. 

'^^^leat 49/10 

Barley 29/2^ 

Bear 26/9 

I   Oats 26/3J 

I    BeanH 44/ 

i   Oatmeal,  per  140  lbs.      .  20^5 

CAITHNESS. 

Bear 21/7 

Oats,  Sandy 20/4 

llopeton     ....  18/6 

Dun 18/3 

Black 16/ 

Oatmeal,  per  140  lbs.      .  18/2| 

CLACOIANNAN. 

Wheat 49/5* 

30/lOJ 


Barley,  Kerse 
Drvfield 


29/6j^ 


Oats,  Kerse 23/9 

Dr  J  field     ....  25/ 

Pease  and  Peans    .    .    .  35/1 

Malt 53/10 

Oatmeal,  per  140  lbs.      .  21/0^ 

DUNBARTON. 

"Wheat 63/8 

Barley 80/1 

Bear «/ll 

Oato S6/10 

Peau  tnd  Beam    .    .    *  43/7 

OitoQM],P«cl40JlW,  Sl/U 


DUMFRIES. 

Imp.  qr, 
Wheat 63/r 


Barley 

Bear  .  .  .  .  . 
I  Oats,  Potato  .  . 
I   White        .     . 

Pease   

Beans        .... 

Rye 

Malt 

Oatmeal,  per  140  lbs. 


29/4 
27/4 
92/8 
22/2 

40/2 
34/ 
66/ 
16/BJ 


EDINBURGH. 

Wheat,  First   •  .    .     .    .  44/10 

Second   ....  40/ 

Barley,  First     ....  30/« 

Second   .     .    .    .  2%l 

Third     ....  25/ 

Oats,  First 26/8 

Second  ......  24/ 

Pease 40/4 

Beans 40/4 

Oatmeal,  per  112  lbs.      .  16/ 

Load,  280  lbs 40/ 

ELGIN  8c  MORAY. 

Wheat 62/» 

Barley       .^     .     .     .     .  29/ft 

Oats 26/8 

Pease  and  Beans    .     .     .  41/1 

Rye 30/ 

Oatmeal,  per  1 1 2  lbs.      .  1 0/ 1 1 J 


Wheat,  White 
Red. 


FIFESHIRE, 

24/IO1 
23/10; 


Barley     . 

Bear    .     . 

Oats    .     .     .     .     lliif 

Pease  and  Beans  18/IU 

Rye     ...    .     14/4 

Malt,        .    .    .    40/4 

O«tm«fa,S80ttNI,S0yi 


i  to  49/5| 

.  '1.  47/5. 
20/9|  .  28/4 
I9/4J    .  S614 


24/4 

36/ 

28/8 
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FORFAR. 

Wheat      ....    J 

Barley 

Bear 

Oato,  PoUto  .... 

Common   .     .    . 

Pease  and  Beans    .     . 

Rye 

Oatmeal,  per  140  lbs.  . 


Imp.  qr. 
,     53/4 
,     29/ 
,     26/11 
,     24/4 

23/11 

32/3 

29.4 
.     18/6 


HADDINGTON. 
Wheat,  First,    .... 

Second     .... 

Third 

Barley,  First      .    .     .     . 

Second  .... 

Tldrd     .... 

Oats,  First 

Second 

Third 


INVERNESS. 
Wheat,  without  fodder  . 

with  fuildt'^r     .     . 
Barle;^r  v^  khoui  fodder  . 

t¥kli  fodder     .    . 
Bpmt,  wh  l\  ifU  t  fOLld^r 

with  fMd<ier        .    . 
datl,  wUlumt  f.>dLttr 

with  fodder    .     .     . 

Pease    

Beans  

Oatmeal,  per  140  lbs. 
per  112  lbs.      . 

KINCARDINE. 
Wheat,  without  fodder 

ti^rlpyf  witliogt  faddur 

Trii!i  fottilior     .     . 

UeAr^  witbuut  fodder 

ttitlifodac/        .     . 

Uat4j  FuJUito,  witb  oat  fi^l . 

—  with  fodder 

Whit*,  without  l\nl 

wiOi  fodck'r 

Femae^  wit  In  *  ii  I  fu^dc r     . 

Tvitli  fodde 
B^DttHt  « litbout  foiidor    . 

with  foiidtT 
Oatmeal,  per  140  lbs. 

KINROSS. 

Wheat 

Barley,  Mrst      .     .     . 
-  Scconf 


59/9 
54,9i 
50  0  J 
37/ti 
33  5i 
29/5 
30;3| 
28  4} 
26/1} 

61,5 

56/11 

27/7 

32,1 

23/6 

28/ 

23,9 

29;9 


21.51 
17/2 


Bear,  First, 

Second 

Oats,  While,  tir- 

So^  ...- 

BliicU,  Fir 

Soco, 

Oatmeal,  per  2b0  ^ 

KIP  I   — Vc    , 
Wheat 
iJarlej 
Oats,  Puuiw 
Ct»niiu-.. 

\..*;tx,^-.\       ... 


e  may  ..ii....,i  <:i. 
,».y  year,  by  tin'  veiiiiui 
^certain,  from  ih«'  om.Jc.' 
ents  pinable  in  ^rain,  r* 


54/10 

61,10 

2»/3i 

33/3i 

25 '6| 

30 '6^ 

245i 

30  5} 

23,1} 

29/1 J 

32/ 

40' 

32  2 

40/2 

18/6 

37/ 
2h7 
25  7 

24, 


FIARS  PRICES. 

LANARK,  (Continued.) 

Imp.  qr. 
Wheat,  Secrnd  ....     43;5i 
Third 


43;5i 
37/ U 
31  7  j 
29/ U 
28/61 
25/5} 


Barley,  First 

"Seirond 

Bear,  First     . 

Second 

Oat»,  Fu'st 24/9J 

Second 23/6  J 

Third 17/lOj 

Pease 40/ 

Beans 46/ 

Malt 43/6 

Oatmeal,  per  140  lbs.       .     20,8} 

LINLITHGOW. 

Wheat 47-2 

Barley 32/8 

Bear 

Ottts 26/1 

Pease 38/ 

Malt 544 

OatmeaU  per  140  lbs.       .  20/5 
per  112  lbs.       .  16/5 

NAIRNE. 

Wheat 54/ 

Barley,  without  fodder  .     28/ 

with  fudder      .     . 

Oats,  without  fodder 

with  fodder 


Oatmeu),  per  112  lbs. 


326 

25/ 
31/ 

16/ 


ORKNEY. 

Bear,  per  334J  lbs.      .     .     13/10^ 
51alt,  140  lbs.  without  duty 

8/3  to  9/4 

with  duty  .     17/7 

.Meal,  per  140  Ibii.  .     .     .     13/ 


PEEBLES. 
Wheat,  FuTht      .     .     . 

Second  .     .     . 

Third     .     .     . 

Barley,  First      .     .     . 
Second    .     .     . 


Third 


.  39/10^ 

'.     '.  28-6} 

.     .  26,0^ 

.  23  10 

Oots,  First, 25/6 

Second 23/41 

Third 21/6| 

Pea«e,  First 

Second       .     .     .     .  40-4? 

Third 

Oatmeal,  First,  per  140  lbs.  20/10| 

Second    .     .     .  2o!2 

Third      .     .     .  19)1 1 


PERTHSHIRE. 

•irst,  .  26/10  to  53 '5 
21 '4  .  42;9 
21/ 

1''/ 

17/6 

15/6 


tecond 
'■'-  -J,  First, 
fecond 
•irst  . 
second 
-ov.    .ud  Beans  lb/6 
>«     ....     13/1     . 
■  *-'     '  per  140  lbs. 

'ENFREW. 

-     -....t      ... 


28,9 

22/ 

24/ 

21/2 

33. 1 

26,3 

19/1 


RENFREW,  (Contintied.) 

Barley,  First      ....  ^ji^' 

Second   ....  30'4| 

.  17/1 

.  »m 

.  25/1 

.  41 '6 

.  37f2 

.  20/10 


49/lOJ 
47/lli 


Bear,  First 

Second 

Oats,  First     . 

Second 

Beans,  Firbt 

Second 

Oatmeal,  per  140  lbs. 


ROSS  AND  CBOMARTT. 

Wheat iifSl 

Barley Jftigl 

Bear S9.0> 

Oats,  First »j2 

Second 23/5 

Pease 36/4 

Oatmeal,  per  140  Ibi.      .  19:1} 

Barleymeal U/8 

ROXBURGUSUIBE. 

Wheat SO.-OA 

Barley MjWf 

Oats S4/Cti 

Rye 30/8 

Pease 4i/||A 

Beans 36/11(1 

Oatmeal,  per  140  lbs.     .  19!3  A 

SELKIRK. 
Wheat 46/ 


Barley 

Oats,  Potato       .     . 

Common    .    . 

Pease    

Oatmeal,  per  280  lbs. 


S7/6 
25/ 
23/8 

»/ 
40,^ 


STtRUNG. 

Wheat 4t/ 

Barley,  Kersc    ....  30/9* 

Dryfield      .    .     .  »/l4 

OatM,  Kerso fsllH 

Drj-fteld     ....  Sf/^ 

Muirland   ....  19/4 

Pease  and  Beans    ...  37/ 

Malt 63/6J 

Oatmeal,  jier  140  lbs.      .  au/6 


SUTHEBLAND. 

Wheat 

Barley 

Bear 

Onts 

Pease    

Beans 

Rye ;    . 

Oatmeal,  per  140  lbs.      . 


WIGTONSHIHE. 

Wheat 

Barley 

Bear 

Oats,  Potato       .... 

Common    .... 

Malt      .... 

Rye 

Beans 

Pe,u*e 

Oatmeal,  per  280  lbs.      . 
per  stoue     .    . 


29/ 
86/ 
13/ 

»/ 
30/ 
*/ 
21/ 


48^ 

S9/S 
Stt/5 

a/4 
»/ 

M/ 
»/ 

33/S 

35/2 


»  .  .»     *     .I...U  III..   t'THOA  are  the  av«'rage  pricex  of  grain,  as  ascertained 

•ui  iv»,  ni  evory  cMUinty  nt  Sc<.tland.     '1  he  Juries  aie  suinmoneti  in  spring, and 

.1  Mluc.  .1  ('.  I  ji.ni.  the  uveragi  prices  ot  the  preceuiug  iroji.     By  these  prices, 

.i:i;h  r  contracts,  are  Kci.cruUy  dettr.r.hied  ;  but  the  r.uin  object  is  to  conrert 

•  tl  e  mo,t  p:u  t  fi^ed  at  a  certain  <)uantit\  of  grain)  of  the  Scottish  Clergy 
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ON  THE  ADVANTAGES  OR  DISADVANTAGES  OP  BREAKING  UP 

GRASS  LANDS. 

By  Mr  Thomas  Rowlandbon,  Liverpool. 

The  subject  which  Heads  this  paper  has  ever  been  little  un- 
derstood, though  undoubtedly  the  most  interesting  and  impor- 
tant question  pertaining  to  agriculture.  The  changes  which  have 
recently  taken  place  with  reference  to  the  future  protection  of 
home-grown  agricultural  productions,  have  given  this  matter  a  de- 
gree of  importance  which  will  press  the  same  with  the  most  intense 
interest  on  the  attention  of  all  connected  with  agricultural  pur- 
suits. The  subject  is  a  difficult  one,  on  which  it  was  well  said  by 
the  late  Mr  George  Sinclair,  in  his  invaluable  work,  the  Hortus 
Gramineus  Wohurnensis^  "  that  the  comparative  value  of  per- 
manent pasture  and  tillage  is  a  subject  out  of  the  reach  of  the 
humble  narrator  of  facts ;  yet,  after  all,  pasture  land  and  tillage 
land  are  so  mutually  dependant  on  each  other,  and  the  community 
on  both,  that  the  question  which  of  the  two  is  the  more  valuable, 
and  to  be  encouraged  in  preference  to  the  other,  for  private  or 
public  advantage,  can  never  receive  an  absolute  answer ;  for  the 
various  local  circumstances  of  soil  and  climate  under  which  lands 
may  be  situated,  also  the  fluctuations  in  the  demand  for  particu- 
lar farm-produce,  caused  by  every  temporary  change  in  the  poli- 
tical state  of  the  country,  make  it  impossible  to  obtain  data  on 
which  to  ground  a  clear  and  satisfactory  answer  to  the  question, 
and  which  shall  be  found  to  be  correct  under  every  circumstance." 
No  man  ever  had,  or  perhaps  ever  will  have,  the  opportunity  of 
judging  the  relative  properties  of  the  diflerent  grasses  equal  to 
that  possessed  by  Air  Sinclair.  His  work,  already  named,  is  the 
most  valuable  text-book  on  the  subject  extant.  I  may  venture 
further  to  add,  that  it  is  immeasurably  the  most  valuable  practi- 
cal work  that  has  ever  been  published  on  agricultural  subjects, 
and  no  farmer  should  be  without  having  it  in  his  possession.  All 
that  has  been  written  respecting  grasses,  since  its  publication, 
and  the  various  recipes  given  for  the  purpose  of  laying  down  land 
for  permanent  pasture,  or  alternate  husbandry,  have  been  copied 
from  the  work  alluded  to,  or,  with  some  slight  alteration,  (which 
is  invariably  for  the  worse,)  made  to  hide  the  plagiarism.  This 
essay  is  not  intended  for  a  dissertation  on  the  grasses,  the  culti- 
vation of  which  is  inseparably  connected  with  the  subject  In 
order,  however,  to  prevent  long  dissertations,  when  necessary,  I 
shall  refer  at  once  to  Mr  Sinclair's  or  any  other  work  for  proof  of 
what  1  may  assert,  but  which  I  deem  unnecessary  here  to  dilate 
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upon;   which  would  also  have  extended  the  paper  to  undue 
bounds^  and  probably  have  led  the  reader  into  confusion. 

No  plan  occurred  to  me  so  well  adapted  to  exemplify  the  sub- 
ject, as  a  debit  and  credit  account  of  the  probable  returns  and 
expense  of  an  acre  of  land  during  a  series  of  years ;  also  showing 
the  relative  cost  of  seed,  labour,  &c.,  distinguishing  manual  from 
animal  labour.  I  have  assumed  50s.  per  quarter  as  my  data  for 
the  price  of  wheat,  being  firmly  convinced  that  such  will  be  about 
the  price  of  wheat  in  consequence  of  the  changes  which  have  re- 
cently taken  place  in  the  Corn-laws.  If  too  low,  it  will  be  ob- 
vious that  the  difference  in  value  will  be  in  favour  of  the  alternate 
husbandry.  On  inferior  soils,  I  have  taken  the  average  value  of 
wheat  at  2s.  per  quarter  lower,  viz.,  48s.  The  estimated  crops 
are  probably  higher  than  the  average  throughout  the  kingdom; 
nevertheless,  they  are  crops  obtainable  on  land  such  as  is  de- 
scribed. They  are  such  as  I  and  others  have  obtained,  and  can 
also  be  grown  by  any  one  without  a  very  extraordinary  outlay  in 
manure.  On  exhausted  lands,  ruined  by  scourging  cropping,  the 
case  is  not  applicable,  as  on  such  an  extra  outlay  will  be  required. 
The  land  on  which  the  following  data  are  taken,  is  presumed  to 
be  in  good  heart,  and  is  expected  to  be  left  so  at  the  close  of  the 
rotation.  The  sum  set  down  to  each  crop  on  account  of  manual 
labour,  is  assumed  to  be  an  average  of  the  kingdom ;  each  may 
probably  find  it  somewhat  different  in  his  own  district  or  peculiar 
circumstances.  On  examination,  however,  I  believe  it  will  be 
found  a  near  approximation  to  the  average  amount  paid  in  the 
purely  agricultural  districts  of  the  kingdom.  The  most  diflSeult 
part  of  the  question  has  been  the  due  apportionment  of  the  re- 
spective values  of  green  crops ;  for  such  I  have  no  data  on  which 
to  found  an  opinion  which  may  emphatically  be  stated  as  correct. 
I  have  sought  information  by  perusing  a  variety  of  agricultural 
reports,  as  well  as  several  experiments  instituted  through  the  in- 
strumentality of  the  Highland  and  Agricultural  Society,  but  all  are 
deficient  on  some  one  or  other  important  point  of  information,  which 
has  left  the  matter  in  statu  quo.  By  comparing  the  well-authenti- 
cated experiments  alluded  to,  with  each  other,  and  adding  thereto 
the  results  of  my  own  experience,  I  am  induced  to  think  that  the 
lvalues  of  the  various  green  crops,  as  herein  set  forth,  are  about 
'heir  true  worth  to  the  farmer  for  home  consumption,  and  nearly 
igree  with  their  usual  estimation  amongst  farmers.     The  grain 

irops  are  at  the  presumed  market  price,  leaving  only  the  straw 
'nr  manure. 

vt  is  highly  requisite  that  some  data  be  taken  on  which  the 
^culations  relating  tn  tliis  subject  are  based.  In  doing  so  I 
^ive  t^ken  two  dat;    %o  mv  "^-flndards  to  reduce  the  respective 

4nei     Tfirrpon  pvor-    r^^^  n— u.  .       ?he  first  is  by  reducing  the 
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{Ceding  properties  of  difierent  gtieen  crops  to  the  value  of  hay  as 
a  standard.  The  second  is  cdculated  from  thfe  tolerably  well- 
ascertained  facts  as  regards  the  feeding  powers  of  hay ;  the  quan* 
tity  of  meat  thus  produced  being  Valued  at  6d.  per  lb.,  will  re- 
duce the  various  crops  to  a  money,  and  therefore  easier  under- 
stood value.  In  districts  where  grass  is  plentiful,  and  where 
farmers  not  unfrequently  fatten  cattle  on  hay,  it  is  found  that  a 
bullock  of  50  stones  weight  will  consiune  40  lbs.  of  hay  daily,  and 
will  put  on  flesh  at  the  rate  of  2  lbs.  per  day ;  valuing  the  meat  at 
6d.  per  lb.,  it  would  make  the  hay  equal  to  L.2j  16Sk  per  ton,  be- 
sides the  value  of  the  manure.  It  is  furthelr  found,  that  a  bushel 
of  potatoes,  with  10  lbs.  of  hay,  will  produce  the  same  result. 
This  would  make  5  stones  o(  potatoes,  or  70  lbs.,  equivalent  in 
feeding  properties  to  30  lbs.  of  hay;  at  which  rate  15  tons  of  po- 
tatoes would  be  equal  to  14,400  lbs.  of  hay,  or  within  40  lbs.  of 
6  tons.  I  have  valuied  a  ton  of  potatoes  as  being  worth  L.l 
— 15  tons  as  worth  L.15.  A  ton  of  hay  has  been  shown  to  be 
worth  L.25 168. ;  it  therefore  follows  that  15  tons  of  potatoes  are 
equal  in  value  to  6  tons  of  hay  at  50s.  per  tott,  ancf  are  conse- 
quently worth  L.16,  16s.^  less  Is.  4d.  for  the  40  lbs.  deficient  of 
6  tons  weight,  or  24s.  4d.  per  ton,  for  the  sake  of  perspicuity.  I 
have  kept  this,  and  will  keep  the  remaining  calculations  as  near 
as  possible  in  whole  numbers.  •  I  think  it  will  be  admitted  that 
the  basis  of  my  calculation,  as  regards  the  value  of  potatoes,  is 
correct,  and  will  sufiice  to  form  a  correct  datum  to  proceed  on,  if 
the  calculation  as  regards  the  value  of  hay  is  tenable.  It  must 
be  remarked,  that  the  hay  now  alluded  to  is  the  primest  old  mea- 
dow hay,  which  is  known  to  possess  much  greater  fattening  qua- 
lities than  that  produced  from  seeds,  clovers,  or  ordinary  hay,  on 
which  account  I  have  taken  the  average  value  of  hay  of  all  de- 
scriptions at  L.2,  10s.  per  ton. 

With  respect  to  turnips,  it  is  shown  in  the  general  report  of 
Scotland,  that  34  tons  of  common  white  turnips  produced  436 
lbs.  of  beef  and  tallow,  which  is  nearly  13  lbs.  per  ton.  It  must, 
however,  be  remarked,  that  the  feeding  had  been  continued  for 
five  and  a-half  months  without  a  succession  of  yellow  and  Swedish 
turnips,  and  as  the  white  turnips  would  undoubtedly  have  lost 
a  considerable  portion  of  their  nutritive  qualities  at  the  close 
of  the  feeding  season,  it  was  remarked  that  the  experiment  did 
not  afford  a  fair  average,  and  that  14  lbs.  would  be  near  the  mark ; 
at  which  ratio,  25  tons  of  turnips  would  produce  350  lbs.  of  beef 
and  tallow,  which,  at  4^d.  per  lb.,  wnll  be  equal  in  money  value 
to  L.6  :  11  :  3,  or  5s.  3d.  per  ton.  I  have  only  set  them  clown  in 
my  calculation  at  4s.  per  ton.  It  is  an  erroneous  opinion,  how- 
ever, to  suppose  that  the  value  of  common  turnips  can  be  fairly 
estimated  by  their  fattening  properties.   Their  true  value  is,  per- 
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haps,  not  set  forth,  either  in  the  low  estimate  I  have  perhaps  some- 
what arbitrarily  taken,  or  in  that  set  forth  in  the  previously  detailed 
experiment.  The  true  place  of  turnips  (common)  in  the  farm- 
yard, or  in  the  field,  is  to  rear  lean  stock — their  containing  a 
greater  amount  of  the  phosphate  of  lime  than  the  Swedes,  better 
adapts  them  to  the  growing  wants  of  the  cellular  tissue  of  young 
stock ;  and,  if  eaten  on  the  field,  shearlings  will,  on  the  same  ac- 
count, thrive  proportionally  better.  It  is  also  well  known,  that 
an  excess  of  watery  food  is  apt  to  produce  complaints  of  the 
bowels,  which  retards  the  little  feeding  properties  they  possess. 
It  is,  therefore,  always  expedient  to  give  some  dry  nutritive  food 
with  this  and  all  other  descriptions  of  green  crops.  From  these 
observations  the  reader  will  be  convinced  that  my  estimate  of  the 
real  value  of  turnips  is  too  low. 

An  experiment  is  detailed  in  vol.  x.  p.  266  of  the  Highland 
and  Agricultural  Society's  Transactions,  which  was  undertaken 
for  the  purpose  of  ascertaining  the  relative  cost  of  feeding  cattle 
on  prepared  or  raw  food ;  it  was  ascertained  that  the  expense  of 
putting  on  1  lb.  of  live  weight  fed  respectively  on 

d. 

Raw  turnips  alone,  was        •        3  J  per  lb.  live  weight. 
Potatoes,        do.      ...         .        4  J  do. 

Potatoes  and  com,   ...  .        3 J  do. 

The  above  prices  were  calculated  on  Swedish  turnips  being 
worth  8s.  per  ton,  potatoes  20s.  per  ton,  oats  18s.  and  beans  248. 
per  quarter ;  the  cost  of  fuel  for  preparing  one  half  of  the  food 
consumed  is  included  in  the  above  prices,  for  which  an  allowance 
should  be  made,  as  it  occasioned  extra  cost  and  trouble,  the 
cattle  eating  more  and  thriving  less  in  proportion  on  the  pre- 
pared, than  the  raw  food.  In  the  above  related  experimetit^  the 
meat  fed  on  turnips  alone  would  cost  5|d.  dead  weighty  but  if 
the  calculation  had  been  made  on  turnips  at  10s.  per  ton,  the 
cost  would  have  come  to  7d.  per  lb.  dead  weight.  It  must  be 
remarked,  however,  that  the  inferiority  of  the  half  of  the  lot  fed 
on  raw  turnips,  is  to  be  accounted  for  by  the  fact,  that  a  heap  of 
turnips  from  which  they  were  fed  had  got  tainted,  and  conse- 
quently they  did  not  eat  their  ordinary  quantity ;  in  addition,  it 
nust  be  remembered,  that  the  feeding  on  Swedes  alone  was  not  the 
nost  judicious  mode  of  using  them,  as  was  well  exemplified  by 
he  example  of  the  difference  in  cost  between  cattle  fed  on 
30tatoes  alone  and  on  potatoes  and  corn.  I  am,  therefore,  quite 
ustified  in  assuming  that  Swedes  eaten  with  good  sound  hay,  or 
)ther  dry  and  superior  food,  as  com,  pea,  or  bean  meal,  are  worth 
Oe  pf.   ♦:on.    neat -'='«^lisinf   )d    ^r  lb.    In  vol.  xii.  of  the  saw 
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Transactions,  jjage  66,  it  is  shown  that  the  cost  of  producing 
1  lb.  of  live  weight  is 

d. 
4.882  Fed  on  turnips,  oats,  linseed,  and  bean  meal. 
3.920  Another  lot  fed  on  similar  food. 
4.390  A  third  lot  fed  entirely  on  turnips. 

It  is  worthy  of  remark,  that  the  total  improvement  of  each  lot 
respectively  was,  during  17  weeks, — Lot  1st,  108  stones  live 
weight;  lot  2d,  101  stones;  lot  3d5  49  stones.  This  also  justi- 
fies me  in  setting  forth  the  value  of  Swedes  at  3  Os,  per  ton. 
As  the  experiment  was  only  carried  on  for  17  weeks,  the  cost  of 
putting  on  a  pound  of  live  weight  is  higher  that  it  otherwise 
wbuld  have  been,  had  the  experiment  been  continued  for  three 
weeks  (the  usual  time)  longer;  the  quantity  of  meat  put  on  dur- 
ing the  last  weeks  of  feeding  greatly  exceeds  the  'amount  put 
on  during  an  equal  time  when  first  put  up.  The  above  related 
experiments  are  valuable  on  account  of  showing,  that  the  most 
economical  mode  of  consuming  green  crops  is  to  combine  them 
with  drier  and  more  nutritious  food. 

Having  thus,  though  at  some  length,  given  the  data  on  which 
are  based  the  prices  I  have  assumed  for  the  purpose  of  cal- 
culation, I  shall  proceed  to  draw  a  comparison  of  the  relative 
advantages  and  disadvantages  of  permanent  grass  lands,  and  the 
alternate  husbandry.  Before  doing  so,  I  may  remark^  I  have 
assumed  that  meat  will  for  the  future  realise  an  average  of  6d. 
per  pound  dead  weight,  sinking  the  offal^  good  meat  is  higher 
than  that  at  present,  and  I  do  not  see  any  s^ptoms  of  its  ever 
becoming  lower.  The  introduction  of  Indian  com  will  greatly 
reduce  the  cost  of  raising  meat  by  the  means  of  green  crops. 
An  additional  reason  for  taking  meat  as  my  standard  of  calcula- 
tion is,  that  the  major  part  of  green  crops  will  be  eventually 
converted  into  meat;  besides  I  am  not  in  possession  of  data  for 
ascertaining  the  relative  value  of  consuming  green  crops  and 
grain  for  the  production  of  milk  and  its  products.  In  the  course 
of  the  following  observations  I  take  it  for  granted,  that  the 
greatest  advantage  of  any  system  of  farming  to  the  public  arises 
from  the  production,  or  conversion  of  productions  into  such  as 
will  return  the  highest  money  value  per  acre,  valued  either  as 
raw  produce  or  when  converted  into  generally  more  valuable 
articles,  such  as  cheese,  meat,  milk,  butter,  &c, — the  money 
test,  being  the  surest  and  fairest,  will  produce  the  nearest  ave- 
rage results.  The  farmer  will  deem  that  course  the  best  which 
yields  the  greatest  amount  of  profit  with  the  least  outlav  of  capi- 
tal and  labour,  or  that  yields  the  largest  net  return  for  the  capital 


398  ON  THE  ADVANTAGES  OR. DISADVANTAGES  OF 

employed,  and  hazards  undertaken.  Judged  in  this  manner, 
there  are  two  classes  of  lands  in  the  kingdom  which  wUl  always 
yield  the  greatest  amount  of  profit  and  rent  by  being  in  pasture. 
I  allude  to  rich  old  grazing  grounds,  and  excessively  stiff  clays, 
not  of  first-rate  quality.  As  an  example  of  the  first  I  may 
mention  the  rich  grazing  lands  of  Lincolnshire;  as  the  second,  I 
may  adduce  such  soils  as  the  Oxford  clay,  noticed  in  the  report 
of  the  implements  in  the  last  Number  of  the  Royal  English  Agricul- 
tural Society's  Journal,  when  the  plough  that  was  drawn  as  the 
easiest  was  obliged  to  have  three  oxen  yoked  to  it  On  stiff  clays 
the  disadvantages  attendant  on  breaking  up  grass  lands  arise 
partly  from  the  expense  of  working  them,  being  at  least  double 
the  amount  of  that  arising  from  breaking  up  fair  friable  loams ; — 
rains  and  heat  are  alike  inimical  to  their  working — the  one  convert- 
ing the  soil  into  paste  or  mortar,  the  other  rendering  it  as  hard  a^a 
brick,  the  chances  of  working  such  soils  are  precarious.  Another 
disadvantage'^is,  that  stiff  clays  are  not  adapted  to  the  growth  of 
such  crops  as  Swedes  and  potatoes.  The  only  green  crop  suitable 
for  clay  land  is  rape,  which,  as  it  ought  always  to  be  eaten  on 
the  ground,  tends,  by  the  trampling  of  the  animals'  feet,  to  aggra- 
vate rather  than  lessen  the  evil  arising  from  its  over  tenaciousuess. 
Mr  Pusey,  in  the  last  Number  of  the  Koyal  English  Agricultural 
Society's  Journal,  records  having  obtained  on  the  Oxford  clay  a 
produce  equal  to  37|  bushels  of  wheat  per  acre;  dressed  with 
80  yards  of  burned  clay,  45f  bushels;  similarly  dressed  and  folded, 
47^  bushels  per  acre.  He  states  further,  that  dressing  with  80 
bushels  of  burned  clay  cost  L.2,  5s.  I  presume  a  typographical 
error  has  occurred,  cubic  yards  being  meant,  as  it  is  scarcely  possi- 
ble that  80  bushels  of  burned  clay  would  produce  the  iiBrtilizing 
effects  stated;*  yet,  on  the  other  hand,  45s.  per  80  yards  of  burned 
clay,  including  preparing,  spreading,  &c,  appears  only  a  small 
sum.  The  great  fertilizing  effects  produced  by  the  burned  clay, 
doubtless  arose  from  the  quantity  of  the  inorganic  constituents  of 
plants  set  free,  particularly  potash :  further,  in  such  a  case,  the 
quality  of  the  soil  would  be  improved  permanently  by  converting 
a  portion  of  it  into  something  like  the  consistence  of  sand,  and  the 
dirty  ochrous-coloured  oxide  of  iron  into  the  peroxide,  both  which 
substances  are  great  ameliorators  of  stiff  lands.  The  quantity  of 
produce  grown  on  clay  lands  is  so  precarious,  and  depending  so 
much  upon  the  nature  of  tlie  season,  that  it  is  impossible  to  give 
data  whereon  to  found  any  thing  like  correct  estimates  of  the 
average  produce  of  such  soils;  but  estimating  the  produce  of  such 
lands,  dressed  as  detailed  by  Air  l^usey,  at  45  bushels  per  aere, 


*  Mr  Pusoy  has  ginco  written  to  me  to  the  effect  that  cubic  yavda  art 
not  bushels. 
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and  calculatiug  the  same  as  sold  at  the  average  price  which  I 
have  taken  as  likely  to  be  the  future  price  of  wheat,  viz.  50s.  per 
(juarter,  or  Cs.  3d.  per  bushel,  the  produce  would  yield  a  gross 
return  of  L.14,  5s.  per  acre.  The  gross  expenses  of  an  acre  so 
cultivated,  together  with  the  cost  of  preparing  for  and  taking  to 
market,  marketing  expenses,  and  conuni^ion,  could  not  amount 
to  less  than  L.7  :  0  :  7^,  viz. : — 

2^  Bushels  of  seed,  at  6s.  3d.     .        .        L.0  15    7^ 

Ploughing,  harrowing,  reaping,  stacking, 
thrashing,  marketing  expenses,  and  in- 
cluding value  of  horse  labour  of  every 
descri})tion, 4     0     0 

Treparing  burned  clay,    •         •        .         .         2    5     0 


L.7     0     7i 

To  which  has  to  be  added  the  rent  of  the  land.  As  the  above 
char<;es  arc  ])ermanent,  the  deduction  of  the  same  from  the  gross 
vahic  of  the  produce  will  leave  the  amount  of  profit  derived  from 
the  operation.  It,  however,  not  unfrequently  happens,  through 
the  effect  of  seasons,  that  the  produce  will  not  yield  more  than 
24  bushels  per  acre,  in  which  case  the  money  value  would  only 
amount  to  L.7,  lOs.,  which  would  scarcely  repay  the  farmer 
for  his  outlay.  Out  of  the  expenses  previously  detailed,  the 
labourer  would  perhaps  benefit  to  the  amount  of  L.3  :  5  :  6,  of 
whicli  sum  I  calculate,  with  what  degree  of  correctness  I  am  not 
enabled  to  say,  that  30s.  would  be  expended  in  labour  in  prepar- 
ing, &c.,  the  burned  day.  To  add  to  the  receipts  of  the  produce  of 
tlio  land,  it  may  be  said  that  the  straw  has  not  been  taken  into 
consideration.  1  admit  it;  but  if  it  is  reflected,  that  the  crop  of 
wheat  has  carried  away  a  considerable  portion  of  the  valuable  inor- 
ganic constituents  of  the  soil,  the  straw  left  for  manure  will  form 
but  a  poor  compensation  for  the  loss  thus  occasioned,  as  between 
the  iavmer  and  the  labourer,  the  benefit  of  tilling  such  stiff  soils  is 
decidedly  in  favour  of  the  labourer.  The  crop  under  ques- 
tion (wheat)  is  one  calculated  to  yield  the  greatest  money  return, 
if  as  it  usually  is  connected  with  the  rotation — wheat,  beans, 
wheat  dressed,  clover,  and  not  unfrequently  a  fallow  between 
the  wheat  and  beans — the  money  return  on  the  average  in  such 
cases  will  be  considerably  reduced ;  but  what  that  amount  will 
be,  each  will  be  able  to  judge  from  his  own  particular  drcum- 
stancos.  As  the  cultivated  crops,  in  contradistinction  to  pasturage, 
are  uncertain  on  such  soils  in  their  yield,  it  becomes  a  question 
whether  the  latter  will  not  yield  a  greater  return  to  the  farmer,  the 
public^  and  the  landlord.  If  under  grassy  I  venture  to  assert 
that  such  would  be  the  case.    There  cannot  be  a  doubt  but  an 
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immense  quantity  of  the  stiff  clays  of  England,  which  were  broken 
up  through  the  temptation  of  the  high  prices  of  grain  towards 
the  close  of  the  late  continental  war,  would  have  long  since  been 
laid  down  to  pasture,  for  which  they  are  better  adapted,  had  not 
an  obstacle  prosented  itself  in  the  fact,  that  such  lands  are  what 
is  technically  termed  difficulty  and  are  a  long  time  of  skinning 
over,  after  being  broken  up.  That  it  takes  years  to  obtain  so 
valuable  a  sward  on  laying  stiff  soils  down  to  grass  after  tillage, 
as  it  was  when  originally  broken  up,  I  am  prepared  to  admit ; 
but  that  an  insurmountable  objection  occurs  to  laying  down  such, 
in  consequence  of  not  being  so  productive  when  so  laid  down  as 
in  tillage,  I  will  not  accede  to ;  the  real  fault  lies  in  the  farmers' 
cupidity  or  ignorance.  Let  us,  for  example,  take  a  field  prepared 
in  the  manner  shown  by  Mr  Pusey,  and  sow  the  same  with  rape 
the  latter  end  of  June  or  beginning  of  July,  the  cost  would  be 
per  acre  as  follows, — 

Preparing  burned  clay,  -  -         L.2     5     0 

Ploughing,  harrowing  and  preparing  land,        2     4    0 
Seed,  -  -  -  -  0     16 


Total  cost  per  acre,  -  -        L.4  10    6 

Kape  so  sown  on  a  field  which  was  capable  of  producing  in  a 
good  season  45  bushels  of  wheat,  would  grow  so  luxuriant  that 
its  value  to  be  eaten  off  by  sheep  could  not  be  less  than  L.7. 
per  acre,  thus  yielding  a  profit  of  L.2: 9:6  per  acre  on  the  rape, 
against  L.7 :  3  :  9  on  45  bushels  of  wheat.    It  must,  however,  be 
remembered  that  the  whole  of  the  fertilising  ingredients  of  the 
soil  are  left  with  the  soiled  rape  crop,  or  at  all  events  only  a  very 
small  part  is  carried  away  in  the  increased  amount  of  muscle  and 
bone  of  the  sheep,  fat  not  carrying  off  any  of  the  inorganic  con- 
stituents of  vegetables.  The  wheat  crop  may,  through  an  adverse 
season,  return  only  L.7,  10s.,  or  a  profit  of  only  19s.  4^.  per 
acre ;  the  bean  crop  will  not  yield  a  greater  return,  and  is  also 
precarious ;  w^hilst  the  clover  crop  cannot  be  computed  to  yield 
nore  than  3  tons  at  2  cuttings,  at  L.2,  10s.  per  ton,  for  home 
^oc,  or  L.7,  10s.  per  acre,  less  the  cost  of  seed,  mowing,  mak* 
ng  &c.,  in  all  say  L.2,  or  a  profit  of  L.5  per  acre,  independent  of 
he  dead  loss  sometimes  arising  from  a  fallow  year  occurring. 
'*^e  value  of  the  extra  manure  required  to  keep  the  land  in  heart 
ill  reduce  the  profits  arising  from  the  tillage  of  clay  lands,  dur- 
ng  an  average  course  of  six  years,  to  a  sum  not  equal  to  the  profit 
Mt  forth  as  returned  by  eatmg  rape  by  sheep.     The  reason  why 
armers  so  repeatedly  fail  to  obtain  a  luxuriant  crop  of  grass  from 
"ay  lands  is  twofold;  first,  they  are  never  laid  down  but  after 
mi»"r<'"?  '^orr  r»rnps  f'-'ir  i<»T><-,iv  -n  j\  filthv  State  with  woeds; 
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secondly,  they  are  only  sown  with  one  or  two  kinds  of  grasses 
and  clovers,  instead  of  twelve  or  fourteen,  and  these  only  in  one- 
third  or  fourth  the  quantity  requisite  to  produce  a  permanent 
sward.  On  the  first  point  it  must  be  quite  evident  that  it  is 
peculiarly  inappropriate  to  exhaust  lands  naturally  ill  adapted  to 
the  early  growth  of  the  ordinary  cultivated  grasses.  Prior  to  sow- 
ing such  soils  with  the  intention  of  converting  them  into  per- 
manent pasture,  it  ought  to  be  our  object  to  put  the  land  into  the 
highest  state  of  productiveness  and  tilth,  so  as  to  force  the  seed- 
ling grasses  forward  during  their  earliest  stages ;  for  herein  only 
lies  the  difficulty,  grass  on  clays,  when  once  swarded  over,  being 
found  to  increase  in  value  for  years,  and  to  eventually  maintain 
their  fertility  when  at  the  highest  The  cause  of  this  arises  from 
the  fact  that  clay  lands  are  not  easily  permeated  by  the  tender 
roots  of  seedling  grasses ;  it  is  consequently  expedient  that  they 
should  be  forced  into  maturity  by  the  presence  of  an  abundance 
of  organic  and  inorganic  manures ;  the  plants  thus  absorb  from 
the  soil  as  much  of  these  in  one  year  as  a  dwarf  herbage  would 
in  three,  which  is  again  returned  to  the  soil  by  the  droppings  of 
cattle,  and  combining  with  decaying  fibre,  a  greater  abundance 
of  which  is  fonned  than  would  have  taken  place  if  sown  on  im- 
poverished land,  speedily  forms  that  description  of  surface  soil 
known  as  sward,  and  which  is  esteemed  so  valuable.  Grasses  so 
grown  and  consumed  on  clay  lands,  increase  annually  in  value, 
because  at  every  year  the  surface  soil  becomes  thicker,  and  con- 
sequently is  more  permeable  for  the  plants  to  grow  in,  consisting 
in  two  or  three  years  of  matted  roots  combined  with  the  decayed 
and  decaying  vegetable  fibre  of  existing  and  pre-existing  plants, 
added  to  the  earthy  top-dressing  of  the  slow,  silent,  but  sure- 
working  earth-worm.  Experience  has  shown  that  c^d  pasture  is 
superior  in  feeding  properties  to  that  newly  laid  down ;  the  cause 
of  which  I  venture  to  attribute  to  the  fact  that  buds  and  young 
leaves  contain  a  greater  amount  of  potash  than  the  matured  parts 
of  plants,  which  circumstance  in  the  grasses  adapts  them  pecu- 
liarly well  for  milk  cattle  and  ewes  suckling  lambs  whilst  in 
the  young  state ;  as  an  exemplification,  I  may  mention  the  flush 
of  milk  given  by  cows  when  put  on  eddishes,  and  the  greater 
yield  of  milk  given  by  ewes  when  put  on  Swedes  or  rape  late  in 
spring,  when  the  tender  seed-stalks  just  begin  to  shoot  out — 
though  these  qualities  are  valuable,  they  retard  the  feeding 
properties.  On  the  other  hand,  the  more  slow  growing  old  graz- 
ing grounds  possessing  more  gluten  in  proportion  to  their  weight, 
gives  them  greater  feeding  powers,  although  the  weight  of 
vegetable  fibre  may  absolutely  be  less.  It  is  quite  possible  that 
Mr  George  Sinclair  may  be  wrong  in  stating  that  land  can  be  re- 
turned to  pasture,  and  be  as  valuable  in  the  course  of  three  or 
four  years  as  what  it  was  previously  to  being  broken  up ;  that  it 
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will  nearly  approximate  to  it  is  possible.  The  great  supply  oi 
the  inorganic  constituents  of  plants  existing  in  day  soils,  which 
are  being  continually  abstracted  by  the  roots  of  old  grasses,  and 
are  returned  again  to  the  soil  by  their  decay  or  the  droppings  of 
cattle,  amply  supply  the  remaining  grasses  therewith,  and  com- 
pensate for  the  ordinary  waste  of  inorganic  constituents  which 
may  be  taken  away  in  bone,  muscle,  milk,  &c  As  regards  the 
propriety  of  sowing  a  larger  amount  of  seed  than  is  usually  done 
when  laying  down  grass  land,  I  shall  quote  the  words  of  Mr 
Sinclair : — 

The  superiority  of  ancient  natural  pasture  OTer  those  formed  artifioioUy  with 
ryegrass  and  clover^  was  before  alluded  to. 

It  will  be  found  principally  to  arise  from  the  variety  of  different  habits  and 
properties  which  exist  in  a  numerous  combination  of  different  species  of  grass. 
From  the  beginning  of  spring,  till  winter,  there  is  not  a  month  that  is  not  the 
pecnliar  season  in  which  one  or  more  grasses  attain  to  the  greatest  degree  ci 
perfection.     Some  grasses  there  are  tliat  withstand  the  iigurious  effects  of  long- 
continued  dry  weather  better  than  others,  and  vice  versa.     Hence  the  compara- 
tive never-failing  supply  of  nutritive  herbaj^o  obtained  from  natural  pastnros, 
which  it  is  vain  to  look  for  in  those  artificially  formed  with  one  or  two  grasses 
only.     [He  illustrates  this  by  reference  to  turfs,  a  foot  each,  taken  from  rich 
pasture  laud  belonging  to  the  Duke  of  Bedford,  from  Endsleigh  in  Devonshire, 
but  it  is  not  necessary  here  to  enumerate  their  names ;  he  fiirthcr  adds,] — To 
those  who  are  accustomed  to  consider  as  necessary  one  or  two  species  of  grmu 
only,  as  rye-grass  and  clover,  the  fact  of  twenty-two  different  species  of  grasses 
and  other  plants  being  produced  on  something  less  than  the  space  of  a  square 
foot  of  the  best  fattening  pasturesj  would  scarcely  appear  credible^  unless  it  was 
thus  demonstrated.     The  pasture,  of  which  this  turf  is  a  specimen,  on  an  aver- 
age per  acre,  fattens  ono  bullock  of  from  100  to  120  stones,  Smithfield  weight, 
and  winters  two  sTioep. — In  the  richest  fattening  pastures  of  linoolnahire, 
which  I  have  had  an  opportunity  of  examining  minutely,  and  which  were  fully 
equal  to  fattening  one  large  ox  and  four  or  five  sheep  per  acroi  the  different 
species  of  plants  were  equally  numerous  on  a  given  space  of  the  ground,  as  in 
those  rich  pasgircs  I  examined  in  Devonshire  ;  but,  in  the  lincolnshire  puturei^ 
the  natural  or  proper  grasses  were  in  a  much  greater  proportion,  and,  except- 
ing yarrow  and  the  clovers,  there  was  scarcely  a  plant  out  of  the  family  of  the 
jjropcr  grasses. — The  results  of  an  examination  of  the  rich  fattening  pastures 
of  the  Vale  of  Aylesbury,  particularly  those  of  Mr  Westcar,  at  Creslow,  were  in 
)>erfect  accordance  with  the  above.     |  The  following  is  most  important]  :— The 
proper  quantity  of  grass  seeds  to  sow  per  acre,  is  a  point  of  the  greatest  im- 
portance, as  regards  the  expense  of  the  seed,  and  the  speedy  formation  of  the 
most  valuable  sward.     The  circumstances  of  soil,  tilth,  and  weather,  at  the  thne 
of  sowing,  all  influence  in  a  great  degree  the  successful  vegetation  of  the  seed. 
Should  less  seed  be  sown  than  is  sufficient  to  furnish  every  part  of  the  soil  with 
slants  of  grass,  a  proportionate  loss  of  time,  labour,  and  land  will  be  suffered. 
>Iinute  vacancies  of  jjlants  in  a  recently  made  pasture,  or  in  a  field  of  seedling 
j-rasses,  may,  to  a  general  observer,  appear  insignificant,  or  escape  observa- 
ion  altogether ;  but  if  these  apparently  minute  deficiencies  which  occur  over 
ho  surface  of  an  acre  bo  calculated,  a  difference,  pcriiaps,  of  from,  ten  to  fifteen 
,vr  cent  in  the  produce  will  be  found  to  exist  between  a  perfectly  furnished  sur- 
ace  of  land,  and  one  where  the  deficiencies  of  plants  are  so  minute  as  scarcely  to 
-><?  perceived.     In  the  most  productive  natural  pastures  no  deficiencies  of  iikiits 
--"^  to  be  found,  every  part  of  the  surface  is  closely  interwoven  with  plants;  and 
.^v  as  in  pastures  artificially  formed  of  one  or  two  species  of  grass  only,  wl^re 
he  surf«"e  is  merdv  F^^^^d^f^  ^»'  "or^  ^f    >'    he  *"'  "'"'re  o'    he  '^'^'"parative^y  th!n 
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The  last  quoted  remarks  are  important  to  all  laying  down  land 
to  pasture,  but  more  particularly  so  on  clay  lands.     The  extracts 
are  lengthy,  but  they  are  so  pertinent  to  the  subject  that   I 
could  not  resist  the  opportunity  of  inserting  them,  coming  as  they 
do  from  a  person  so  thoroughly  conversant  with  the  subject. 
Another  very  powerful  reason  exists  why  a  variety,  and  also  a 
sufficient  quantity  of  seed,  should  be  sown,  but  particularly  on 
clay  land,  viz.,  that  a  numerous  amount  of  plants  is  more  likely 
to  shelter  the  soil  from  the  scorching  effects  of  hot  weather*  by 
occupying  space  which  would  otherwise  be  more  exposed  to  its 
influence,  besides  greatly  accelerating,  for  many  reasons,  the  for- 
mation of  sward.     The  following  are  the  grasses  best  adapted  to 
form  permanent  pasture  ground  on  heavy  clays,  viz.,  timothy, 
cocksfoot — these   two  ought  to  form  a  considerable  moiety — 
meadow    fox-tail,    fertile    meadow    grass,    crested    dog's-tail, 
perennial   rye-grass,    hard    fescue,    a   small    quantity    of   the 
A(jro8tis   stoloiiifera    or  Jiorin^    the    perennial  white    and    red 
clovers,    and   of  course    others    can   be    added ;    for   various 
recipes  I  must  refer  to  Sinclair.     Respecting  the  mode  of  con- 
suming the  first  crop  of  grass  seeds,  I  mcline  to  the  opinion  of 
^Ir  Sinclair,  that  they  are  best  mown,  when  it  is  convenient     I 
should  recommend  mowing  at  least  three  times,  and  consuming 
the  produce  as  green  food;   afterwards  stock   the   same  with 
shearlings,  and  in  the  following  spring  young  neat  cattle  might 
1)6  turned  in  if  required ;  though  it  would  be  much  better  to  pas- 
ture with  sheep  thereon  for  the  first  two  or  three  years,  turning 
young  cattle  on  only  during  the  day.    Managing  clay  land  in  this 
way  will  no  doubt  be  unfavourable  to  the  labourer,  but  to  the 
])ublic,  the  landlord,  and  the  farmer  it  would  be  beneficial :  to 
the  public  it  would  be  beneficial,  as  it  would  produce  the  greatest 
annual  amount  of  produce  at  the  smallest  cost  of  labour,  which 
might  be  beneficially  employed  in  other  channels ;  for  a  similar 
reason  it  would  be  beneficial  to  the  occupier,  besides  enabling 
him  to  exercise  his  supervision  over  a  greater  extent  of  land ;  con- 
sequently a  smaller  proportion  of  profit  would  satisfy  him,  the  dii- 
ference  of  which  would  eventually  find  its  way  to  the  landlord,  who 
would  also  be  benefited  in  another  way,  viz.— -when  in  grass,  he 
would  be  perfectly  secure  that  the  tenant  was  not  exhausting  his 
boil.    ( )ne  great  disadvantage  that  clay  lands  labour  under  is,  their 
non-adaptation  to  thg  alternate  husbandry^  no  green  crop  flourish- 
ing on  them  except  rape.     Thus  the  farmer  cannot  maintain  the 
same  quantity  of  stock  in  winter  as  in  summer.    The  occupier  of 
such  soils  might,  however,  venture  to  keep  a  small  portion  under 
tillage,  comipencing,  if  broken  up  from  grass,  with  rape  fed  offi 
followed  by  beans,  wheat,  clover,  or  grass  seed,  broken  up  again 
the  second  year  with  rape,  manured  with  bones  or  guano  instead 
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of  clover  and  mixed  grass  seeds.  If  not  intended  for  permanent 
pasture,  I  should  recommend  1  stone  of  timothy  with  7  stones  of 
red  clover,  and  5  stones  of  white  clover,  to  be  sown  per  acre^ 
timothy  yielding  an  enormous  quantity  of  hay,  very  much  relish- 
ed by  all  kinds  of  stock,  especially  by  working  horses;  it 
ought  to  be  made  into  chaff,  as  in  strong  clays  in  good  heart  it 
will  grow  almost  as  coarse  as  straw.  If  one-sixth  of  a  clay  land 
farm  were  under  a  rotation  such  as  described,  it  would  yield  the 
greatest  amount  of  produce  at  the  least  cost  of  any  other  system ; 
and  as  for  winter  food,  there  would  be  rape,  timothy,  and  clover, 
hay,  and  bean  haulm,  with  wheat  straw  for  bedding. 

I  shall  now  enter  upon  the  inquiry  what  would  be  the  pro- 
bable return  of  permanent  pasture.  On  clays,  laid  down  as  de- 
scribed, a  bullock  would  fatten  from  40  stones  to  60  stones  of 
14  lbs.  dead  weight,  or  280  lbs.  at  6d.  =  L.7 ;  besides  wintering 
two  sheep  to  the  acre.  As  this  would  be  attended  with  little  labour 
and  expense,  it  is  evident  that  the  profit  to  the  farmer  will  great- 
ly preponderate  by  this  system.  I  have  not,  in  this  case,  taken 
any  account  of  rent,  as  whatever  that  may  be  assumed  to  amount 
to,  it  will  equally  apply  to  both  arable  and  pasture  land.  The 
calculations  made  previous,  as  well  as  all  future  ones  as  to  the 
amount  of  crop,  are  based  on  the  supposition  that  the  lands  have 
undergone  a  perfect  system  of  drainage ;  on  which  point  I  may 
remark,  that,  m  laying  down  clays  to  pasture,  it  is  of  much  greater 
importance  that  the  land  should  be  drained  in  the  first  instance, 
rather  than  after  being  in  grass  for  some  time,  as  a  partially 
porous  soil  eventually  forms  itself  on  all  grass  lands  by  the  ac- 
cumulated decay  of  vegetable  fibre.  Rich  grazing  lands,  such  as 
the  celebrated  Lincolnshire  marshes,  between  Skegness  and  Wain- 
fleet,  are  more  profitable  to  the  tenant,  the  landlord,  and  the 
public,  in  grass  than  in  tillage,  because  land  of  the  description 
now  noticed  will  be  equivalent  to  putting  on  5  cwt.  of  meat  per 
acre  per  annum,  or  560  lbs.  at  6d.  per  lb.,  =  L.14  per  annum ; 
this  land  is  about  L.2  to  L.2, 5s.  per  annum  rent,  vnth  from  lOs.  to 
15s.  taxes.  Presuming  such  land  to  be  already  under  tillage,  but 
in  as  good  heart  as  when  broken  up,  I  assume  will  yield  the  fol- 
lowing produce: — 

Swedes,    30  tons  per  acre,  at  10s.          •      L.15  0  0 

Potatoes,  20          ...          at  20s.          .          20  0  0 

Wheat,  40  bushels,             at    6s.  3d.    .          12  10  0 

Clover,  21  tons,  at  50s.,  L.6, 5s. ;  Eddish,  L.  1 .      7  5  0 

4  I  L.54  15    0 

L.13  13    9 
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or  6s«  3d.  per  annum  less  than  pasture;  and  if  the  rotation  is 
carried  further,  the  average  annual  return  will  be  found  less. 
The  above  rotation  is  founded  on  the  assumption  that  the 
consumption  of  potatoes,  wheat  straw,  and  clover  will  produce  a 
crop  of  Swedes,  and  the  crop  of  Swedes  eaten  by  sheep  will  ag^n 
produce  a  crop  of  potatoes ;  if  barley  had  followed  Swedes,  it 
could  not  be  expected  to  produce  more  than  56  bushels  at  3s.  6d. 
per  bushel,  which  would  only  amount  to  L.9,  16s.  We  cannot, 
therefore,  be  surprised  at  the  reluctance  of  farmers  breaking  up 
t)ld  grass  lands  of  rich  quality ;  but  notwithstanding  the  advan- 
tages here  set  forth  in  favour  of  old  pasture  on  rich  land,  the 
occupiers  labour  under  one  disadvantage,  viz. — that  a  large  por- 
tion of  the  stock  has  to  be  sold  off  in  autumn,  (some  on  highly 
favoured  and  early  soils  will  manage  to  get  beasts  to  market  the 
latter  end  of  July  or  beginning  of  August,  when  meat  is  at  the 
highest),  when  prices  are  at  the  lowest,  while  purchases  have  to  be 
made  in  spring,  generally  May,  when  stock  is  dearest.  The  profit  of 
grazing  such  land  as  that  just  noticed  would  be  very  great  had  it  not 
this  drawback,  viz. — the  different  value  of  cattle  at  the  time  of 
buying  in  and  selling  out,  as  it  far  from  unfrequently  occurs  that 
the  grazier  has  to  give  L.4  per  head  more  for  a  beast  at  the  time 
he  purchases  it,  than  its  weight  would  amount  to  if  valued  at  6d. 
per  lb.  dead  weight  It  therefore  becomes  a  question  of  primary 
importance  to  the  occupier  of  rich  grazing  districts  whether  it 
would  not  be  to  his  advantage  to  break  up  a  small  portion  of  his 
most  inferior  grazing  ground,  for  the  purpose  of  procuring  winter 
food  to  rear  stores  to  put  on  his  richer  grounds  in  summer ;  this 
point  I  am  not  able  to  answer. 

Under  the  head  oi  good  loams,  meadow  and  grazing  ground,  I 
include  lands  of  the  quality  which  will  perhaps,  on  an  average, 
be  worth  about  L.l,  5s.  rental,  and  7s.  6a.  taxes.  Such  soils  as 
are  now  under  consideration  are  used  promiscuously  for  grazing 
to  fatten,  grazing  for  dairy  purposes,  and  feeding  stock,  or,  as  in 
some  places,  under  the  sJtemate  husbandr}',  they  are  the  most 
kindly  soils  for  tillage  that  we  have;  and  though  under  favourable 
circumstances,  in  some  places,  a  higher  rent  is  given  for  this  kind 
of  land  than  even  the  richest  grazing  land,  I  have  set  the  price 
previously  named,  because  loamy  soils  are  generally  found  in  un- 
dulating counties,  and  considerable  differences  exist  in  the 
quality  of  land  on  the  same  farm ;  on  the  clays,  fens,  and  wolds, 
the  soil  being  generally  of  a  more  even  quality.  Land  of  the  qua- 
lity now  under  consideration  will  about  siunmer  graze  one  milch 
cow  per  acre,  keeping  her  at  the  same  time  in  good  fair  condition. 
A  cow  the  year  round  will  consume,  in  one  form  or  another,  the 
produce  of  three  acres  9f  this  kind  of  land ;  and  for  such  land, 
it  is  assuming  a  somewhat  low  average  for  a  cow  to  yield  9  quarts 
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of  milk  per  day  for  280  days,  or  2520  quarts,  =  630  8«lU*>  wlndij 
at  l^d.  per  quart,  will  yield  .  .  L.16  l6    0 

Do.  do.  at  IJd.  do.  .  .  •  13    2    6 

According  to  some  experiments  related  in  the  Farmef's  Series 
of  the  Library  of  Useful  Knowledge,  it  is  shown  that  100  gallons 
of  new  milk  yield  112  lbs.  of  the  best  cheese,  worth  6d.  per  lb., 
and  5  lbs.  of  whey  butter ;  that  100  gallons  milk  made  84  Ib^  of 
the  best  butter,  and  74  lbs.  of  cheese  of  the  worst  quality,  value 
3d.  per  lb. ;  at  which  ratios,  and  they  nearly  agree  with  two  Other 
experiments  which  are  related  as  having  been  mad&  for  a  similar 
purpose,  viz. — to  ascertain  the  most  profitable  mode  of  convert- 
ing dairy  produce  into  money — it  would  follow  that  630  gallons 
milk  would  yield  706  lbs.  of  cheese,  at  6d.  .  L 17  13  0 
Do.  do.  31i  lbs.  of  whey  butter,  at  9d.  1     3    6^ 


Do.  do.  214  lbs.  of  butter,  at  Is. 

Do.  do.  416  lbs.  of  cheese,  at  3d. 


It  will  be  apparent  to  those  generally  acquainted  with  tb^. dif- 
ferent agricultural  districts,  that  the  extreme  returns  just  stated 
cannot  be  obtained  other  than  in  particular  districts.  Ab  Ihe 
above  experiments  are  related  of  parts  of  Gloucestershire^  it  is 
more  than  probable  that  they  were  made  on  richer  land  than  that 
now  under  consideration.  I  think  I  may,  under  all  the  circum- 
stances, fairly  average  the  value  of  milk  at  1  Jd.  per  quarts  which 
it  certainly  would  be  equal  to,  if  we  value  butter  at  13d.  per  lb., 
as  per  following  calculation  : — 

214  lbs.  butter,  at  Is.  Id.  .  L.11  11  10 

630  gallons  of  sour  milk,  at  Id.  2  12     6 


L.18  16 

^ 

KIO  14 
5  16 

0 
6 

16  10 

6 

L.14    4    4 


G30  gallons  of  new  milk,  at  5d.  L.13    2    6 


A  farthing  a  quart,  or  Id.  per  gallon,  may  be  thought  too  high 
a  value  for  butter  and  sour  milk  to  be  used  merely  in  feeding 
pigs ;  yet  it  ought  really  to  be  worth  more,  seeing  that  it  con- 
tains three-fourth  lb.  of  cheese.     Sufficient  is,  however,  stated  to 


ftiiBAillf G  UP  GllABS  tkHi^. 


4W 


show,  that  if  butter  averages  from  Isu  to  Is.  Id.  per  lb.,  and  sour 
and  buttermilk  is  properly  used  in  feeding  pigs,  that  1^  a  quart 
for  new  milk  will  be  somewhere  about  the  cowect  average  value. 
The  account  will  then  stand  thus : — 

A  cow  yielding  2520  quarts,  at  l^d.  per  quart, 

will  amount  to  .  .  .  L.13    2    6 

Expenses. — 3  Acres  of  land,  rent  and  taxes  on 
do.  at  L.1 :  12 :  6  per  acre,  L.4  17     6 

•    Expenses  of  making  hay,  straw,  &c.      14    0 

6    10 


Net  profit  on  the  cow. 


L.7    1    0 


But  as  the  cow  consumed  the  produce  of  3  acres  of  land,  that 
amount  will  have  to  be  divided  by  three,  or  a  profit  of  L.2,  7s. 
per  acre. 

Let  us  now  examine  the  same  land  under  tillage.  It  will  pro- 
duce of 


Potatoes,  15  tons,  at  20s. 
Wheat,  32  bushels,  at  6s.  3d. 
Swedes,  20  tons,  at  10s. 
Barley,. 40  bushels,  at  3s.  6d. 
Clover,  2  tons,  L.5 ;  Eddish,  158 
Expenses.^ — Rent  and  taxes  on  5  acres,  at  32s. 
6d.  ...  L.8     2     6 


15    0 

0 

10    0 

0 

10    0 

0 

7    0 

0 

5  16 

0 

2i  bushels  of  seed  wheat,  at  6s.  3d. 

Expenses  of  tillage  of  wheat  crop, 
thrashing,  and  marketing  expen- 
ses, including  commission. 

Seed  potatoes,  110  stones,  at  l^d. 

Ploughing,  setting,  digging,  storing, 
&c.  do. 

Turnips,  preparing  land,  hoeing, 
weeding,  seed,  and  carting  ma- 
nure, &c. 

Seed  barley,  3  bushels. 

Tillage,  and  charges  up  to  sale. 


0  16     3 


19 
13 


0 
9 


1  10    0 


0 
10 
10 


0 
6 
0 


Carry  forward,         L.19     2     0  L.47  15    0 


*  All  these  calculations  are  based  on  the  charges  most  likeljr  to  occur  in  Eng- 
land. How  far  they  will  agree  with  farming  in  Scotland,  the  writer  cannot  give 
an  opinion. 
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Brought  forward,         L.19     2     0    L.47  16    0 
Clover  seed,  10s.,  mowing,  making 

hay,  &e.  .  •  .       1  10    0 

20  12    0 


5  I  L.27    8    0 
Average  profit  per  acre,        •        L.5    8    7 


As  the  clover  is  presumed  to  be  again  broken  up  to  grow  po- 
tatoes, the  sum  set  down  may  be  assumed  as  the  annual  profit 
on  the  alternate  husbandry,  viz.  L,5  :  8  :  7  per  acre  against 
L.2,  78.  on  the  grazing  land,  or  a  difference  of  L.3 : 1 : 7  per 
acre  to  the  former,  in  favour  of  breaking  up  grass  lands  of  this 
description ;  and  the  public  will  be  advantaged  by  produce  being 
obtained  equal  to  L.9,  lis.  per  acre  on  the  land  in  tillage,  against 
L.4 : 7 :  6  on  the  pasture  land,  or  more  than  double.  Of  the 
expenses  laid  out  in  manual  labour,  I  estimate  the  amount  as 
follows : — 


The  wheat  crop, 

The  potato  do. 

The  turnip  do. 

The  barley  do. 

The  clover  do.,  2  cuttings. 

5| 
per 

L.1  17 
2    0 

0  16 

1  16 
1    0 

c 

0 
6 
0  .i 

L.7    8 

0.  . 

^■^      I'll 

Average  amount  paid  for  labour 
acre,               .            .            • 

L.1   d 

.1. 
V 

Presuming  the  cow  used  an  acre  of  hay,  and  the  small  charge 
apportioned  to  her  for  attendance,  &c.,  it  would  not  amount  to 
more  than  12s.,  or  4s.  per  acre  per  annum  for  labour.  In  such 
a  case,  every  party  is  interested  in  favour  of  the  alternate  hus- 
bandry ;  and  a  wise  farmer  will  always  have  at  least  four-fifths 
'^  his  farm  under  such  a  system  of  tillage — the  landlord  will  re- 
ojive  a  greater  rent  than  when  under  grazing,  and  the  public  be 
[}enefited.  In  the  course  last  noticed,  the  manure  arising  from 
i;he  potatoes  and  wheat  straw  is  applied  to  the  turnips ;  turnips 
v-Vlod  yield  manure  to  the  barley  and  clover,  the  cloTe^'and 
•iiiey  straw  being  applied  to  the  potatoes.  In  theory,  we  need 
*n]y  return  the  same  inorganic  and  organic  materials  Aat  we 
-^nfio'^p  from  /--ir  -fioiHc  V  '»iilHvqtp^  r*rnpq.  to  retain  thoui  in  an 
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uniform  state  of  fertility ;  but,  in  the  rotation  stated,  it  will  be 
perceived  that  we  remove  in  two  crops,  wheat  and  barley,  a  con- 
siderable portion  of  phosphate  of  lime  and  potash,  and  also  nitro- 
gen. Even,  therefore,  in  the  course  set  forth — and  it  is  one  less 
obnoxious  to  the  charge  of  exhausting  than  any  of  the  ordinary 
courses  of  husbandry — it  will  be  perceived  that  each  course  will 
inevitably  deteriorate  the  staple  of  the  land ;  for,  though  nitrogen 
might  in  time  be  supplied  from  the  atmosphere,  the  phosphate  of 
lime,  and  other  inorganic  constituents,  can  only  be  replaced  by 
a  direct  application.  It  is  true  that  clay  soils  contain  an  abun- 
dance of  potash,  but  such  is  not  the  case  with  sandy  soils  abound- 
ing with  vegetable  matter.  Another  reason  for  deterioration 
arises  from  the  circumstance,  that  at  least  two-thirds  of  the 
organic  and  inorganic  constituents  of  crops  consumed  by  farming 
stock  are  wasted,  the  urine  being  allowed  to  run  waste ;  and,  from 
the  want  of  proper  precaution,  a  large  amount  of  the  valuable 
constituents  of  manure  heaps  is  rendered  soluble,  and  if  not 
carried  away  by  the  rains  which  fall  upon  the  heap,  at  all  events 
will  most  certainly  be  so  when  applied  to  the  field ;  and,  to  aggra- 
vate the  matter,  the  valuable  inorganic  constituents  of  the  heap 
so  presented  to  the  field  are  in  a  soluble  form,  which,  instead  of 
being  of  advantage,  is  the  contrary.  A  simple  expedient  would 
prevent  this  in  a  great  measure  with  the  solid  heap,  whilst  a  tank 
would  prevent  a  large  amount  of  the  waste  from  liquid  manure. 
With  every  precaution,  some  waste  will  take  place,  both  with 
the  most  careful  management  before  application,  as  well  as  by 
the  inevitable  loss  occasioned  by  some  portion  being  carried  off 
in  solution  by  rains.  The  loss,  however,  on  these  grounds,  to- 
gether with  that  occasioned  by  the  disposal  of  the  two  grain 
crops,  would  be  replaced  by  bones  and  potash,  or  guano  and  pot- 
ash, which  could  be  purchased  for  25s. ;  or  6s.  per  acre  will  be 
amply  sufficient  for  the  losses  which  are  thus  occasioned.  In 
this  calculation,  it  must  be  borne  in  mind,  that  the  utmost  care 
^  is  taken  both  of  the  liquid  as  well  as  the  solid  manure,  the  due 
appropriation  of  the  latter  being  also  another  important  item.  As 
neither  of  these  requisites  are  attended  to  by  ordinary  farmers, 
we  cannot  be  surprised  at  the  results.  Seeing  that  a  supply  of 
manure  must  be  obtained  somewhere,  it  becomes  a  question  of 
moment  in  what  way  can  these  be  obtained  the  cheapest  There 
are  two  ways  only  of  doing  so,  viz.  by  direct  purchase,  or  by 
buying  oil-cake,  Indian  com,  pulse,  or  other  more  valuable  feed- 
ing materials,  and  consuming  the  same  in  conjunction  with  green 
food,  hay,  straw,  &c,  by  which  means  are  obtained  the  inorganic, 
and  some  of  the  organic  constituents  of  substances  which  have 
served  to  feed  cattle,  and  thus  repay  the  farmer  for  his  outlay ; 
and,  as  it  has  already  been  shown  that  the  full  value  of  the  feed- 
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ing  properties  of  green  crops  is  only  obtained  when  conBumed  hi 
combination  with  more  valuable  feeding  materials,  it  follows  that, 
in  this  manner,  the  farmer  may  obtain  a  supply  of  the  inorganic 
constituents  without  any  cost  whatever.  Oh  I  but  I  fancy  I  hear 
a  farmer  say,  Where's  the  capital  to  come  from  to  do  all  this  ? 
My  answer  is,  that  if  ho  has  not  sufficient  capital  to  do  thid^  ftift 
cannot  properly  manage  his  farm ;  and  if  he  has  400  acres,  let 
him  part  with  200,  and  if  200,  let  him  part  with  100,  or  until  his 
capital  is  adequate  to  his  farm.  The  explanations  just  given 
must  be  decisive  with  all  thinking  men  as  to  the  ruinous  conse- 
quences of  repeatedly  growing  grain  and  exhausting  crops,  whilst 
they  at  the  same  time  exhibit  the  true  rationale  on  which  a  cor- 
rect system  of  husbandry  ought  to  be  founded. 

With  respect  to  the  breaking  up  and  tilling  of  down-land, 
there  are  fortunately  on  record  the  valuable  opinions  and  facts 
of  Mr  Thomas  Walkdcn  and  Lord  Portman,  which  may  be  sden 
on  reference  to  the  4th  volume  of  the  lloyal  English  Agricultural 
Society's  Journal,  pages  80  and  81.  The  opinions  given  by  Mr 
Thomas  Walkden  are  particularly  valuable,  coming,  as  they  do, 
from  a  gentleman  who  states  that  he  farmed  for  twenty-six  ydUrs 
on  the  North  Wolds  of  Lincolnshire,  and  frequently  visiting 
friends  and  relations  who  were  agriculturists  in  Yorkshire  and 
Nottinghamshire,  and  his  present  acquaintance  with  the  south- 
west of  England,  by  farming  400  acres  of  the  lightest  jKirt  of 
Salisbury  Plain.  It  is  not  often  that  the  public  can  be  favoured 
with  the  opinions,  backed  by  practice,  of  persons  who  have 
removed  from  the  northern  counties  to  the  Downs  of  the  south 
and  west.  The  sentiments,  therefore,  of  such  a  person  as  Air 
Walkden  are  particularly  valuable.  The  practice  recommended 
by  this  gentleman  to  be  pursued  on  down-lands  precisely  coin- 
cides with  what  I  have  already  repeated  as  rt^gards  loams ;  and  1 
venture  to  assert,  that  it  will  hold  good  with  all  lands  whose 
(quality  shall  be  Ijetween  stiff  clay  and  very  light  hungr)'  sands  and 
gravels,  viz.  the  cultivation  of  green  crops  in  preference  to  com . 
crops.     On  this  pointy  Mr  Walkden  admirably  observes,  that— > 

To  keep  tlio  greatest  quantity  of  stock  protitably,  both  winter  and  sumiBer, 
ihoiild  be  the  first  object  of  every  occupier  of  light  land.  Additional  corn  crops 
jaay  make  a  greater  return  for  a  short  period,  but  ererUunUt/  will  not  reach 
he  average  profit  of  the  system  of  cultivation  which  I  have  recommended, 
green  d'ops ;)  while  to  improve  the  condition  of  such  land,  by  such  means, 
■ould  be  in  direct  opposition  to  established  facts. 

On  the  course,  recommended  by  ^Ir  Walkdcn  is  manuring  with 
•uues,   &c.,   feeding    with   cake,    &c.,    let    us   hear    what   he 

I'lie  farm  I  now  occupy  in  the  lightest  part  of  Salisbury  Plain,  was  taken 

tx  1832,  on  a  ten  years'  lease,  at  24s.  per  acre,   rent  and  tilhe.     The  first  crop 

"as  wheat,  which,  I  believe,  exceeded  4  quarters  per  acre.     The  next  oats, 

^•"h  I  ascertained  to  be  p«arly  8  quarters  per  acre.    Then  turnips,  l^ith- 

..nt  i~'»    »vnor)f  "I  fiiinrfn     '^»»  io'""»  '•*'  [--»"(»■ '1"**^  for  the  Swcdop*    The  OCCU- 
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pier  tbeo  left  it^  dedUring  thai  th«  land  ffM  eailiaiitlfe^«id  #<mld  mist  any  on* 
to  work  out  the  lease.  I  ventured  to  undertake  the  farm  for  the  remaining  term ; 
and  for  the  first  three  years  t  certainly  had  the  Worst  ci'ops  imiiginable  :  wheat 
and  barley  little  more  than  the  s^ed  again ;  oatt  about  4  qoa^M  per  acre, 
nnder  80  lbs.  per  bushel  j  grass  seeds  wonld  not  gtow/  the  Mnd  was  sd  Ught— 
indeed,  such  clouds  of  dust  frequently  blew  from  the  land  that  sheep  coidd  not 
pasture  near  it.  The  improving  state  of  the  iarm«  from  tha  turnip  system  and 
artificial  grasses,  fed  green,  is  now  apparent ;  7  q^^erfl  per  acre  of  oatS  are 
Easily  obtained,  and  of  good  quality.  The  present  rent  knd  lithe  (though  too 
high  for  the  times)  are  18s.  per  acre — at  least  four  times  their  original  ralue. 

I  presume  the  above  land,  when  broken  up  from  old  down 
pasture,  would  produce  in  meat  and  wool  the  value  of  L.2)  10s., 
certainly  not  more  than  li.3  per  acre,  on  which,  of  course,  the 
labour  employed  would  be  trifling.  I  propose  breaking  it  up  in 
the  following  manner,  viz. : — 

Value  of  Ct6p, 

Kape  on  the  lea,  eaten  by  sheep,     «  «  L.6    0  0 

Potatoes,  10  tons,  at  L.1  per  ton,    *  .  10    0  0 

Wheat,  28  bushels,  at  6s.  3d.  per  bushel,  .  8  16  0 

A'etches,  dunged  and  eaten   by  sheep,  L.5; 

potatoes,  L.10,                  .             .  .  15     0  0 

Wheat,  28  bushels,  at  6s.  3d.           .  .  8  16  0 

Clover,  li  tons,  L.3  :  7  :  6 ;  eddish,  12s.  .  4     0  0 
Clover  grazed,          .            •             .•300 

Potatoes  manured,   .             .             .  .  10     0  0 

Tares  (eaten)  L.5;  rape  ditto,  L.5,  •  10     0  0 

Grass,  cither  as  hay  or  fed  oflF,          .             .  4  10  0 


Or,  on  an  average  of  10  years,  L.7, 18s.  per  year, 

L.79 

0 

0 

Expenses. — Kent  and  taxes  on  10 

years,  at  30s.  per  acre,         .       L.16    0 

0 

Seed  wheat,  7  bushels,  6s.  3d. 

2    3 

9 

Hape  seed. 

0    3 

0 

Seed  vetches, 

1  12 

0 

Seed  potatoes,  360  stones,  at  l^d. 

per  stone. 

2     5 

0 

Clover  seed,  10s. ;  mowing,  &o.  20s. 

1  10 

0 

Tillage  of  3  acres  of  potatoes. 

4  10 

0 

Expenses  of  tilling  rape, 

2     0 

0 

Ditto  tares,  L.l ;  expenses  on  wheat, 

L.5,             •            . 

6    0 

0 

Share  of  grass  seeds,  being  23.  per 

year  for  10  years, 

0     2 

0 

35 

5 

9 

L.43 

14 

3 

Ket  amount  of  profit  on  a  10  years*  rotation,    L.4    7    5 
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An  annual  profit  greater  than  the  whole  value  of  the  produce, 
prior  to  beuig  broken  up,  on  down-lands  and  others  of  the  like 
light  nature.  It  is  very  questionable  whether  long  roti^tions  are 
advantageous,  as  the  firmness  of  such  land  in  a  great  measure, 
if  not  wholly,  depends  upon  the  amount  of  vegetable  fibre,  which 
retains  any  manure  or  dressing  better  than  the  light  soQ 
otherwise  would  do.  I  rather  think  that  a  shorter  course  would 
be  preferable ;  when,  however,  there  exists  sufficient  aluminous 
matter,  the  loss  will  be  of  little  consequence.  As  dowurlands 
are  light,  it  is  evident  that  on  such,  and  also  on  sandy  soils, 
manures  that  are  applied  will  rapidly  be  carried  away  by  solution 
in  rain  water;  or  are  what  are  technically  called  hungry  soils^  (they 
are  so  in  a  much  greater  degree  than  loams,)  to  supply  which 
would  perhaps  entail  an  expense  of  from  6s.  to  10s.  per  acre  per 
annum ;  this  sum  would  have,  therefore,  to  be  deducted  from  the 
profits.     A  shorter  course  might  be  as  follows : — 

Potatoes,  10  tons,               .            .  .  L.IO    0  0 

Wheat,       .             .             .             .  .  8  15  0 

Vetches  manured,  L.5 ;  potatoes,  LJO,  .  15     0  0 

Grass,        .            .             .            .  .  4     0  0 


Or  a  produce  of  L.9 :  8 :  9  per  annum,        1  ^.37  15    0 

Expenses, — Potatoe  seed  and  till- 
age, L.4,  10s. ;  wheat  ditto, 
L.3:ll:10i,  .  .  L.8     1  10^ 

Vetches,  seed  and  tillage,  L.2, 12s.; 

rape-seed,  &c.,  10s.  .  3     2     0 

Shjire  of  grass  seeds,  .  0     2     0'' 

Ten  years' rent  and  taxes,  at  30^. 

per  annum,  .  .  7  10     0       "  '"  'i" 

18*15  Tpi; 


5  I  L.18  19     1^ 
L.3  15    9\ 

The  amount  that  would  be  spent  on  labour  in  the  various  crop- 
pings  on  down-land  would  probably  amount  to  from  2s.  to  Ss.  less 
:han  on  that  of  good  loam,  the  crops  being  lighter,  and  the  land 
Mso  easier  to  work. 

The  course  here  recommended  for  breaking  up  old  leas /is 

afferent  from  that  usually  pursued,  oats  or  wheat  being  ge^ieraily 

aken ;  the  most  common  course  is  to  take  a  crop  of  oatd. "  I,am 

averse  to  both;  oats,  on  account  of  the  crop,  being,  bf/^piij^tl^ 

"ilue,   whilrff  >  w  extremely  exhausting;  wheats  because  ittJs 
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particularly  obnoxious  to  the  wire  worm  on  lea  land,  and  in 
other  respects  is  objectionable.  It  may  appear  strange  to  recom- 
mend rape  and  potatoes  for  the  purpose,  but  I  cau  assure  the 
reader  that  it  is  the  usual  course  pursued  in  th&  beat  potato 
growing  districts  in  Lancashire  and  Cheshhre,  axid  is  the  almost 
universal  practice  in  Ireland,  excellent  crops  being  obtained  in 
this  way;  rape  also  grows  well  on  lea.  But  I  do  not  deem 
down-land  adapted  to  rape;  I  should  on  such  recommend 
potatoes  to  be  taken.  There  is  one  crop  betteik  than  all  others 
adapted  for  lea,  provided  it  is  in  fertile  condition,  viz.  flax,  whidi 
on  doi^Ti-land  that  would  bring  four  quarters  of  wheat  when 
broken  up  from  the  lea,  would  yield  a  crop  of  flax  worth  IaSO, 
the  charges  on  which,  including  rent  and  taxes,  at  30s.  per  acre^ 
would  amount  to  about  L.13, 10s.,  of  which  sumL.ll,  10s.  would  be 
expended  in  labour.  The  growth  of  flax  ought  to  be  encouraged 
above  all  other  descriptions  of  agricultural  produce.  As  it  cannot 
be  profitably  grown  unless  the  ground  is  in  good  condition, 
both  as  regards  cleanliness  and  heart,  many  landlords  have  pro- 
hibited its  growth,  under  the  impression  that  it  is  a  highly 
impoverishing  crop;  yet  it  is  not  so  impoverishing  a  crop  as 
wheat,  even  if  allowed  to  stand  for  seed;  and  if  pulled  in  the 
white,  is  the  least  impoverishing  crop  that  is  sold  off  the  farm. 
The  water  in  which  flax  is  retted  should  always  be  thrown  on 
meadow  or  pasture  land.  There  is  a  singular  circumetance  that 
peculiarly  fits  flax  for  cultivation  on  weak  soils,  such  as  downs 
and  sandy  soils,  viz.,  that  a  crop  of  38  stones  is  often  more  valu- 
able than  one  of  70  stones;  indeed,  poor  soils,  with  care  and 
attention,  will  yield  quite  as  good  a  return  from  the  sale  of  .flax 
fibre  as  richer  lands,  but  poor  soils  will  not  bear  its  being  so 
frequently  grown.  I  shall,  on  the  subject  of  flax,  again  quote 
Mr  Walkden,  with  which  quotation  I  shall  nearly  conclude  the 
subject : — 

I  beg  to  give  you  another  instance  of  down-land  of  a  stronger  and  better 
description,  being  brought  into  the  northern  system  of  cultivation  by  Mr  Brough 
of  Shaw  farm,  near  ^Iarlborough.  He  has  boned  his  land  to  a  very  considerable 
extent,  and  his  turnips,  thus  managed,  have  invariably  been  a  great  crop.  It  is 
his  opinion,  that  were  the  system  of  two  corn  crops  in  succession,  and  of  mow- 
ing the  seeds  for  hay  instead  of  pasturing  with  sheep,  done  away  with,  the  land 
would  become  more  certain  for  turnips,  particularly  Swedes,  than  in  the  north. 
He  has  also  grown  linseed  with  success,  for  which  he  considers  ihelightett  of  the 
downs  particularly  adapted.  He  th  s  obtains  a  snbstitute  for  oil-cake — the 
carriage  on  which  from  London  renders  it  very  dear.  Linseed  is  sown  instead 
of  barley  or  oats  in  spring.  He  has  brought  into  cultivation  the.  whole  of  his 
down  pastures,  and  is  enabled,  by  artificial  grasses,  to  keep  more  sheep  in  sum- 
mer,  and  much  better  than  in  its  original  state.  But  his  greatest  advantage  is 
in  the  winter ;  a  good  turnip  system,  instead  of  hay,  enabling  him  to  provide 
food  for  many  more  sheep  at  a  far  less  cost,  as  well  as  keeping  them  in  a  much 
higher  state  of -conffition.  In  shoH,  the  fkrai  will  bear  comparison  with  tho 
rich  lands  of  the  neighbourhood  eonaidieared  of  twice  tlie  Talue. 
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When  a  flax  crop  is  to  be  taken,  the  following  course  may  be 
recommended  Flax  on  the  lea;  if  pulled  in  the  white,  a  crop 
of  turnips  taken  the  same  year,  fed  ofi^  followed  by  potatoes  (if 
left  for  seed,  wheat  next) ;  wheat  after  potatoes ;  clover  hay,  pas- 
ture, potatoes,  tares  and  rape,  pasture  seeds.  In  this  course,  as 
well  as  all  those  precedingly  related,  potatoes  can  be  replaced  by 
Swedes  if  desirable.  The  courses  recommended  are  not  those 
usually  pursued;  to  many  they  will  doubtless  appear  Utopian, 
but  I  challenge  any  one  to  impeach  their  general  accuracy.  Li 
so  far  as  a  subject  so  difficult  to  detail  can  be  reduced  to  figures, 
I  have  no  doubt  but  the  crops  on  the  light  lands  would  in  prac- 
tice entail  an  expense  of  6s.  to  10s.  per  acre  in  purchasing  bones, 
guano,  &c  With  that  exception  I  believe  the  calculations  are 
based  on  as  fair  averages  as  the  subject  is  capable  of  being 
reduced  to. 

It  will  be  seen,  from  all  that  has  been  stated,  that  stiff  clays 
and  rich  grazing  lands  will  pay  the  best  in  permanent  pasture ; 
that  good  \^orking  loams,  down  to  sandy  and  poor  down-land, 
not  worth  more  than  12s.  to  15s.  per  acre  rent,  are  best  in  alter- 
nate husbandry;  and  their  respective  values  as  regards  the 
alternate  husbandry,  gradually  decreases  as  the  land  becomes 
poorer,  until  it  reaches  a  point  when  their  cultivation  is  no  longer 
profitable.  It  is,  however,  uncertain  whether  it  would  not  be 
profitable  to  break  the  poorest  soils  up  once  in  about  fifteen 
years,  and  till  them  for  a  period  not  exceeding  three  years,  and 
then  lay  them  down  again  in  good  heart  Whenever  I  allude  to 
laying  down  land  to  pasture,  I  always  mean  that  it  should  follow 
a  crop  of  turnips  or  rape,  soiled  by  sheep ;  in  no  other  way  will 
good  permanent  pasture  be  obtained  in  any  thing  like  a  moderate 
space  of  time.  As  an  example  of  this  system,  I  will  detail  the 
following  instance  of  what  was  done  on  a  farm  in  Uolbeach  Marsh 
thirty  years  ago.  The  field  contained  25  acres,  and  17  acres 
were  sown  with  turnips  and  8  acres  with  rape.  In  the  month  of 
August,  six  pecks  of  rye-grass  were  sown  to  the  acre ;  at  the 
beginning  of  November,  the  rape  was  consumed  in  the  ordinary 
manner,  turnips  being  folded ;  during  the  first  week  of  the  fol- 
lowing March,  10  lbs.  of  white  and  4  lbs.  of  red  clover  and  trefoil 
per  acre  were  sown ;  250  sheep  were  bought  at  Boston  market 
the  4th  of  May  in  the  same  year,  and  turned  on  to  it ;  a  fortnight 
afterwards,  250  more  sheep  were  purchased,  and  turned  in  with 
^he  rest ;  the  whole  were  aisnosed  of  at  Smithfield  by  the  end  of 
August  in  the  same  year,  the  profit  on  which  must  have  been 
■^ery  great,  as  the  sheep,  a  cross  between  the  Lincoln  and  Ijci- 
cestcr,  would  clip  14  lbs.  of  wool  per  sheep.  No  com  crop 
*vouV'  -deld  any  thing  like  the  same  profit.  In  onler  to  eoono- 
rn\on}     »;jy  Hn'-n  ^rffiaa  innH,  it  -viu  qF  /^ourso  be  ne^^essAiy  for 
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the  farmer  to  keep  a  sort  of  grass  garden,  aa  to  obtain  seeds  in 
the  quantity  and  of  the  quality  desired,  would  cost  to  purchase 
tlie  same  from  seedsmen  SOs.  to  60s.  per  acre.  On  this,  as  also 
the  best  description  of  grasses  adapted  to  each  sort  of  land,  I 
must  refer  to  Mr  Sinclair's  work,  where  the  reader  will  obtain 
every  information.  The  principle  on  which  the  course  recom- 
mended to  be  pursued  in  this  paper  is  that  so  pithily  set  forth 
by  the  celebrated  Air  Bakewell  of  Dishley — "  That  the  rearing 
and  feeding  of  stock  is  the  best  mode  of  turning  vegetable  agri- 
cultural produce  into  money."  I  may  add  thereto,  that  growmg 
too  many  grain  crops  is,  like  paper  n^oney,  «  strength  in  the 
bcgmning,  but  weakness  in  the  end.'* 


SOME  FURTHER  THOUGHTS  ON  SHELTER. 
By  Mr  Donald  Bain^  Edinburgh. 

I  iiAVH  oi'ten  suggested  shelter  as  a  mean  of  improvement  in 
^Scotland,  and  I  think  there  cannot  be  any  doubt  of  its  propriety, 
and  even  necessity.  1  have  great  pleasure  in  knowing  that  my 
suggestions  have  not  been  in  vain,  in  so  far  as  influencing  the 
public  'iiuud  is  concerned.  Many  practical  men  of  the  first  emi- 
nence, as  well  as  writers  upon  agricultural  subjects,  have  ad- 
mitted, in  the  fullest  manner,  the  soundness  and  importance  of 
my  suggestions;  and  have  said  that,  combined  with  draining, 
shelter,  such  as  I  have  pressed  for,  might  raise  the  temperature 
of  the  country  many  degrees. 

A  writer  iu  the  Agricultural  Journal,  and  a  practical  man,  has 
said,  "  Thoro  can  be  no  doubt  that  the  forester  and  the  fanner 
should  now  go  hand  in  hand :"  that  is,  that  the  planting  of  woods 
^should  now  have  a  distinct  reference  to  the  sheltering  of  fields. 
Many  writers  in  Kngland  and  in  Ireland  have  incidently  praised 
the  "  Letters  on  Shelter,"  (as  they  are  pleased  to  term  these 
essays,)  iu  the  warmest  manner.  My  impressions,  fortified  as  I 
had  endeavoured  to  make  them,  by  the  reasonings  and  examples 
of  many  agricultural  o])serverB,  have  been  confirmed  by  what  I 
believe  will  be  considered  the  first  pf  living  authorities ;  namely, 
the  deeply  philosophical  Liebig.  In  a  paper  nhich  I  had  infinite 
pleasure  iu  extracting  from  his  writings,  I  shewed  that  warmth 
is  equal  to  food,  to  a  certain  extent ;  and  that  there  is  nothing 
more  exhausting  than  cold,  nor  more  destructive  to  animal  or 
vegetable.  What  he  has  now  shown  from  reason  and  experience, 
others  had  shown  from  an  experience  unaccompanied  by  philoso- 
phical experiment  or  induction ;  and  from  both  together,  I  think 
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the  utility  of  shelter  in  Scotland,  and  in  countries  eimilar  in  . 
climate,  may  be  considered  as  settled.  Many  phenomena  which 
neither  had  specially  considered,  may  be  held  explained  by  the 
same  reasoning.  I  shall  only  adduce'one  example.  It  has  been 
recommended  of  late  to  cover  pastures  with  straw,  in  the  view  of 
improving  them,  or  bringing  them  more  rapidly  forward.  It  has 
been  said,  that  the  straw  seemed  to  have  the  faculty  of  "  draMS" 
hig  up  tJve  grcissy'  such  was  the  amazing  improvement  effected 
by  thus  covering  it  The  whole  secret,  doubtless  is,  the  straw 
sJielters  the  grass. 

So  convinced,  at  least,  have  practical  men  in  Scotland  beeome 
of  the  benefit  of  shelter,  that  in  a  meeting  of  the  Invemeis 
Fanner's  Society,  held  at  Inverness  in  October  1842,  the  presi- 
dent of  the  meeting  delivered  himself  as  follows.  He  was  speak- 
ing on  the  subject  of  the  improvement  of  sheep,  and  said : — 
"  Tfie  great  matter  to  be  attended  to  is  shelter.  Even  in  Badenoch^ 
and  the  c*older  and  higher  parts  of  the  country,  were  tliey  to  be 
guided  by  the  directions  laid  down  in  Bain's  treatise  on  that . 
anhject,  in  ten  years  they  would  be  able  to  prodtic^  a  race  of 
cheinotSy  equal  to  those  tlutt  now  whiten  the  hills  of  Ross-sJiire,^' 

I  now  therefore  feel  interested  in  establishing  file  soundness  of 
these  opinions,  and  bringing  them  into  practice  in  a  double  man- 
ner ;  for  the  credit  of  those  who  have  thought  with  me,  as  well 
as  for  my  own  credit,  and  the  country's  good. 

Jkit  I  sincerely  believe  that  little  reasoning  is  necessary*  Tlie 
great  want  is,  to  have  the  idea  generally  known,  and  impressed, 
upon  the  few  who  can  give  it  practical  effect.  These  axe  li^iid- 
lords  chiefly;  but  farmers  also  maybe  very  useful  in  tljp  m^tejc;. 
for  if  they  should  habitually  press  for  shelter  where  ii  is  wanted 
and  would  be  useful,  landlords  would  not  long  stand  put  I 
shall,  in  the  few  following  observations,  therefore,,  venture  to  ad- 
dress myself  to  both ;  and  both  have  a  much  deeper,  interest 
in  the  subject  than  I  can  have. 

There  is  one  consideration  that  I  have  not  yet  pressed^  but  I 

think  it  at  least  worthy  of  being  tried ;  it  is,  that  in  looking  at 

Scotland  as  it  now  is,  un wooded,  and  consequently  unsheltered,  we 

are  looking  on  a  really  devastated  country^  and  which  we  should 

^e  ashamed  to  allow  to  remain  in  that  state.     I  think  it  possible 

nat  some  parts  of  the  country  may  have  risen  higher  than  it  was 

n  times  not  even  very  remote;  or,  if  it  has  not  risen,  the  sea  has 

eceded  :  it  w<is  originally,  doubtless,  a  series  of  islands.   There  is 

yet  ample  evidence  that  the  spwice  between  the  Forth  and  Clyde 

^Hs  been  covered  with  water:  the  anchors  of  ships,  and  rings:  for 

Aiioorin^  them,  having  been  found  in  the  carse  of  Folkiffk^iiat  a 

^reat  distance  from  the  present  course  of  the  Forth.  >i  The  feoukBO 

'f  f-Vio  Ca^'^doni?»"  Cflnal  l^as  d^Hbtl<>««  »h(h  at  one  time  divided 
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the  kingdom  still  further ;  and  the  Dornoch  and  the  Shin  may 
hare  divided  it  again. 

If  these  assumptions  are  correct,  the  land  generally  may  have 
risen;  and  it  may  be,  that  we  must  account  for  the  decay  of  wood 
in  places  known  to  have  at  one  time  abounded  with  it,  by  the 
change  of  the  climate  rather  than  the  destruction  of  the  wood. 
This  might  account  for  the  circumstance,  that  iti  the  moor  of 
Corryarrick,  (as,  from  want  of  more  exact  local  knowledge,  I 
have  designated  the  range  between  Fort- Augustus  and  Laggan,) 
where  I  have  seen  the  remains  of  an  enormous  oak,  and  which,  I 
have  inferred,  did  not  stand  alone,  there  is  now  no  wood,  not 
even  a  shrub,  and 

The  heath-bird  cotild  not  hide  itself.  .  ,     .      , 

T  believe  firmly,  that  shelter  being  destroyed  only  in  part,. the:, 
barrenness  might  soon  become  general.  1  consider  a  blightiDg 
wind  once  let  in,  by  the  casual  destruction  of  a  natural  barrieor, 
(]uite  equal  to  the  destruction  that  appears  to  have  overtaken 
this  quarter,  which,  from  certainly  at  one  time  sheltering  nume- 
rous herds  and  their  owners,  is  now  not  capable  of  sheltering 
any  thing;  being,  though  perhaps  not  wholly  barren,  yet  cer- 
tainly one  of  the  barest  heaths. 

But  though  we  might  thus  account  for  the  changes  I  do  not 
think  it  is  necessary  so  to  account  for  it.  We  all  know,  tlj^t  the 
Romans,  on  visiting  Scotland,  found  numerous  woods.  We 
know,  also^  that  while  these  woods  remained,  they  were  so  many 
Histnosses  for  the  inhabitants,  and  rendered  them  indomitable^ 
The  Eomans,  therefore,  and  doubtless  others,  did  in.  Scotland 
what  the  Russians  are  doing  in  Circassia  uovr—'tJiey  destroyed 
the  ivooda;  and,  by  that  destruction,  effected  that  of  the  cattle 
and  people.  They  only  conquered  Scotland,  so  far  as  th^y  did 
conquer  if,  !)y  literally  exterminating  the  people ;  but  bo  far  they 
did  not  exterminate  them.  It  is  to  this  policy  and  its  consequences 
that  Galgacus  alludes  in  his  speech  recorcied  by  Tacitus,  before 
the  battle  of  Blairgowrie,  or,  as  it  is  termed,  "  of  the  Grampians :" 
— "  SoUtndmem  fadunt,  pacem  appellant .'" 

Thcj  make  a  solitude,  and  call  it  peace ! 

The  Scots,  or  rather  the  Celts,  lost  that  battle ;  and  the  people 
retreated  by  the  passes  into  Glenshee,  &c.,  and  doubtless  opened 
up  so  much  more  of  the  country  to  the  devastations  of  the 
enemy. 

The  wars  between  the  Scots,  or  southern  inhabitants  of  the 
country,  and  the  Picts,  or  northerns,  ending  between  Macbeth 
and  the  majority  of  the  kingdom,  and  Malcolm  Oanmore  assisted 
by  the  English,  were  doubtless  attended  by  similar  ravages :  fire 
was  the  constant  resort  ^^  on  border  and  in  glen."    The  death  of 
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Macbeth  at  Lumphanan,  probably  saved  the  forests  9^  Qleuboi- 
tiar  &c.  But  the  habit  has  descended  greatly  lower,  for  eTe»  so 
late  as  1746,  many  of  the  woods  were  burnt  The  clergyman  of 
one  of  the  parishes  in  Argyllshire,  while  recording,  in  the  v^ 
latest  statistical  accounts,  that  these  mountains  at  one  time  lM>re 
pine  ^'  equal  to  the  finest  Baltic  timber,"  and  that  "  trunks  of 
oak  of  prodigious  size  are  also  to  be  seen,"  records  also,  that  in 
consequence  of  the  transactions  of  1745-6,  ''  peraoiia  but  rtcetkily 
dead,  remenibered  seeing  the  coxuUry  one  red  ember  !" 

Notwithstanding  the  recent  improvements  of  this  country, 
therefore,  in  many  ways,  we  are  really  trifling  with  it ;  we  are 
livinfj  in  d  land  that  has  heen  desolated^  and  not  repairing  tlwt 
desolation  !  3Icn  who  have  heard  of  the  misery  of  the  clans  of 
Scotland,  and  look  at  the  condition  of  their  country  now,  a^nd 
congratulate  the  country  generally  on  the  change  that  ha3  taken 
place,  forget  that  they  think  of  the  clans,  when  broken  down  by 
conquest,  thinned,  dispersed,  and  almost  extirpated ;  and  not  as 
they  originally  were,  a  great  and  gallant  people — ^numerous, 
"  well  appointed,"  well  supported,  and  even  well  and  paternally 
governed*  In  like  manner,  those  who  now  look  at  our  wood^i 
and  think  we  are  doing  great  things,  in  covering  a  few  thousand 
acres  with  trees  of  no  valuable  description,  planted  without  care, 
and  prospering  accordingly,  forget  that  this  country  has  at  one 
time  been  covered  with  pine  equal  to  the  "  Norwegian  pine,"  and 
with  oaks  of  the  most  majestic  size.  The  pines  are  yet  ren^em- 
bered,  and  in  some  places  we  are  again  recalling  them ;  and  of 
the  oak  it  may  be  said,  "  nbiqne  scatet,'' — it  is  strewed  every- 
where ;  in  every  bog,  and  in  every  lake.  It  is  the  source  of  our 
enormous  peat  bogs,  and  most  probably  of  our  coals. 

How  really  trivial,  therefore,  are  the  efforts  we  are  making  at 
improving  this  country !  AVe  are  like  persons  scoopipg  out  for 
themselves  small  apartments  and  gardens  amid  the  ruins  of  a 
once  majestic  edifice,  instead  of  dreaming  of  restoring  the  great 
outlines  of  that  edifice,  in  order  to  suitably  occupying  it  again. 
The  marks  of  cultivation  far  up  on  our  hills  are  yet  seen,  and 
they  are  wondered  at ;  but  I  think  this  is  because  they  are  not 
understood.  I  have  no  doubt  that  when  that  cultivation  took 
place,  tiie  country  was  better  wooded,  and,  consequently,  much 
warmer  than  it  lias  since  been;  and  that  the  cultivation  has 
ceased,  at  once  from  the  destruction  of  the  shelter,  and  of  the 
^)eople. 

To  what,  then,  should  all  these  circumstances  and  reasonings 
.oad,  but  to  the  restoration  of  our  woods,  or  rather  of  pix»per 
shelters,  upon  a  well  considered  and  great  and  geueral  plan  ? 
The  mere  covering  of  large  tracts  with  wood,  because  we  think 
T'^v  xvill  jTpo"'  nnthinflr  f^U(^^  '1  n/^f^^ln5r•  nr  rather  it  is  worse 
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than  nothing,  for  it  is  doing  mischief.  It  is  creating  woods, 
without  regard  to  their  greatest  use,  shelter ;  and  it  is  probably 
occupying,  in  the  least  ])rofitable  manner,  tracts  that  might  be 
rendered  of  the  utmost  value.  In  planting  enormous  tracts,  too, 
with  no  prospect  of  immediate  profit,  nor  of  great  profit  bow- 
ever  remote,  we  are  tempted  to  plant  negligently;  we  are  too 
apt  to  be  satisfied  with  merely  planting,  and  to  consider  that  sys- 
tem the  best,  that  enables  us  to  ^^  stick  in"  (for  it  deserves  no 
other  name)  the  greatest  number  of  trees,  in  the  shortest  space 
and  at  the  least  expense. 

It  is,  perhaps,  now  impossible  to  ascertain  how  the  country 
was  originally  planted;  whether  by  nature,  or  by  inhabitants 
more  careful  and  skilful  than  ourselves.  We  think  agriculture 
was  never  understood  before  now ;  but  the  laws  of  our  ancient 
kings  and  their  "  states,"  shame  the  lawgivers  of  England  and 
Ireland  at  this  day.  The  care  of  pastures  and  cattle  must  also 
have  been  considerable,  or  such  a  population  as  we  know  to  have 
existed,  could  not  have  been  maintained,  and  maintained  in 
])lenty,  as  the  earliest  travellers  into  Scotland,  whose  experience 
has  been  recorded,  shows  us.  There  are  yet  specimens  extant  of 
the  noble  animals  fed  in  our  forests,  equal  almost  to  the  American 
buffaloes ;  while  traditions  are  rife  of  the  hunting  of  the  boar, 
(the  "  Caledonian  boar"  appearing  to  have  been  the  most  for- 
midable of  the  kind,)  and  of  the  deer  and  the  roe.  As  early  as 
Tacitus,  the  inhabitants  of  Scotland  were  not  only  organised  into 
septs  or  clans,  acting  under  their  chiefs,  as  do^-n  to  the  latest  times, 
but  had  their  ornaments  of  silver  even  in  battle ;  and  there  must 
have  been  considerable  store  of  things  useful  and  desireable  in 
the  country,  or  there  neither  would  have  been  any  thing  to  tempt 
the  plunderers  who  were  constantly  assailing  it,  or  to  support 
the  people  after  the  plunderers  were  gone.  I  think  this  would 
not  have  been,  had  the  country  not  been  at  least  better  sheltered 
than  an  endless  succession  of  wars  had  left  it,  when  what  we 
deem  authentic  history  begins ;  and  I  have  little  doubt  that  any 
one  who  will  yet  search  into  the  economical  history  of  the  coun- 
try, will  be  satisfied  that  I  am  correct. 

J5ut  to  what  purpose  is  this  urged?  It  is  to  satisfy  us  that,  as 
I  have  said,  we  are  not  yet  doing  those  great  things  we  suppose ; 
nor  which  are  absolutely  necessary,  if  we  would  do  justice  to  the 
country.  We  are,  in  fact,  in  many  things,  reversing  the  policy 
that  wo  ought  to  follow ;  and  turning  the  country,  for  the  pleasure 
of  the  English,  into  what  was  once  threatened  by  their  policy — a 
"  hunting-ground."  I  have  said  early  in.  these  discussions,  that 
heig/it  is  not  so  much  the  cause  of  cold,  as  the  want  of  shelter  is: 
That  in  the  highest  hills,  if  there  is  a  hollow  or  an  artificial 
shelter,  tlion  there  will  be  warmth  and  fertility  more  or  less ; 
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while  in  the  lowest  plain,  if  there  is  no  shelter  there  will  be  no 
warmth,  and  nothing  but  barrenness.  The  reason  of  both  is  ob- 
vious. Without  shelter  the  earth  cannot  retain  the  warmth  im- 
parted to  it  by  the  sun*s  rays,  nor,  consequently,  nourish  any  plant 
requiring  warmth,  or  genial  moisture,  for  both  are  contmually 
swept  away.  Nothing  will  grow  in  such  circumstances  but  what 
can  resist  the  scourging  wind — that  is,  heath,  or  the  wiry  ling. 

Again,  I  have  also  early  said  and  shown,  that  wherever  a  shel- 
ter is,  there  there  is  warmth  and  verdure.  It  is  what  renders  a 
valley  more  fertile  than  a  hill. 

But  I  have  also  said,  that  no  ordinary  rising  ground,  however 
useful,  can  yet  impart  that  warmth  that  an  artificial  shelter, 
properly  placed,  can  impart;  because,  over  an  ordinary  rising 
groimd,  the  wind  passes  unbroken,  and  even,  to  a  great  extent, 
descends  into,  and  sweeps  the  valley.  But  a  wood,  or  even  a 
wall  placed  on  a  height,  completely  breaks  the  gale ;  and  though 
bearing  no  proportion  to  the  heights  on  which  they  are  placed, 
will  shelter  better  and  further,  than  any  natural  swell  can  do. 

Woods  in  particular,  or  rather  strips  of  wood,  properly  placed, 
I  have  considered  singularly  appropriate  as  shelters;  first,  be- 
cause they  rise  higher  than  any  wall  can  do,  not  to  be  extrava- 
gant; and  next,  because  they  are  much  less  expensive,  be- 
cause they  are  equally  useful  in  themselves,  as  well  as  from  afford- 
ing shelter,  as  they  are  ornamental  to  the  country;  and,  if  they  are 
properly  planted,  they  may  be  said  even  to  occupy  no  apace,  for  I 
have  shown  that  they  may  be  made  to  improve  as  much  the  ffrouiid 
they  occupy,  for  pasture,  as  they  improve  the  ground  they  shelter, 
for  every  purpose. 

Another  of  the  clergymen  of  Argyllshire,  after  speaking  of 
draining,  as  one  of  the  most  valuable  improvements  of  the  day, 
adds — "  Plantations  of  wood  should  also  be  formed,  as  tihere  are 
many  eminences  at  present  of  little  value,  and  assuredly  of  no 
beauty,  which,  if  planted  vaih  oak,  ash,  or  larch,  the  timbers  most 
in  demand  for  rural  purposes,  might,  at  a  moderate  expense,  be 
rendered  at  once  highly  productive  and  extremely  ornamental;" 
another,  and  perhaps  unconscious  testimony  to  the  system  I  am 
recommending ;  and  even  this  would  be  preferable  to  having  the 
'vinds  whistling  round  the  bare  hills,  as  it  is  melancholy  to  hear 
U  doing  at  present,  and  blighting  every  thing  into  windlestraws. 
^ut  this  is  not,  in  my  opinion,  all  that  should  be  done.  In  a 
•ountry,  limited  as  this  is  in  point  of  extent,  every  vich  of  soil  is 
mluable.  I  have  therefore  recommended,  that  even  our  hilb 
'hould  not  be  wooded  merely,  for  this  were  greatly  to  tvoMeftliem; 
hey  should,  like  the  country  generally,  be  sheltered  only  by  beUs, 
o-^^VipT  'Circular  or  longitudinal,  or  both,  in  suitable  circumstances, 
,,.,.  ai  .iiifqhlp  Hl«t;inpofl.  fi^  fihi>1f^    ^r^  improve  the  portions  conr 
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sidered  proper  for  pasture.  I  have  recommended  that  these  pas- 
tures should  not  only  be  sheUered,  but,  in  proportion  to  their 
value  and  extent,  drained  and  surface-ploughed;  perhaps  sown 
with  perennial  grasses,  or  even  whins,  broom,  or  whatever  might 
shelter  and  feed  animals.  Contemplating  a  great  increase  of 
game,  I  have  recommended  that,  m  favourable  places,  crops 
should  be  sown  for  them,  so  as  to  render  it  unnecessary  for  them 
to  prey  upon  the  corn  fields,  or  to  stray  from  their  own  grounds. 
And,  finally,  that  in  the  most  remote  spots,  sheilings  should  be 
erected  for  shepherds  and  keepers,  to  enable  them  to  superintend 
both  the  pastures  and  the  animals  feeding  upon  them. 

And  if  this  should  be  done  in  the  mountains,  how  much  more 
should  it  be  done  in  the  plains — in  the  spaces  at  present  termed 
moors,  &c.  ?  No  particle  of  them  should  be  lost  I  They  should 
be  looked  at  from  the  first  moment,  either  as  pastures  or  corur 
lands,  not  as  the  sites  of  woods;  and  no  more  planted  than  is 
absolutely  necessary  to  render  them  available  as  pastures,  &c*,  by 
duly  sheltering  them. 

Neither  should  these  shelters  be  merely  planted ;  they  should 
be  planted  with  care.  How  disgraceful  should  it  be  considered 
to  plant  trees  where  they  cannot  possibly  grow  1  where  thev 
must  either  be  rotted  by  water,  from  the  land  being  uudrainedi, 
or  starved  or  rooted  up,  from  want  of  depth  pr  nomfjshmpnt  in 
tl>e  soiL  Yet  these  things  are  so  common,  as  rather  to^be  the 
rule  than  the  exception.  i  . 

I  have  mentioned,  that  in  Belgium  I  have  seen  be^utifiil  and 
valuable  timber  growing  in  morasses,  and  morasses,  too,  the>^arT- 
acter  of  which  could  not  be  changed,  from  the  impPS^ibility  of 
sending  ofi*  the  water.  But  though  the  water  could  not  ba-  got 
rid  of,  it  was  drawn  into  ditches;  the  trees  were  planted  a^  iff  in 
lazy  beds,  and  of  course  throve  accordingly.  More,  than  this, 
there  were,  as  I  have  also  said,  crops  of  potatoes  growing  under 
them.  Very  probably,  for  a  change,  there  would  be  barley  (to 
be  cut  for  cattle,)  vetches,  or  any  other  crops  not  requiring  the 
sun ;  and  every  succession  of  these  would  benefit  more  and  more 
both  the  ground  and  the  timber. 

In  England  too,  on,  I  think,  the  Shap-fells,  I  gave  instances 
of  successful  planting  and  sheltering,  by  planting  the  trees  in  Eig- 
zag  rows,  at  considerable  distances,  ana  so  as  to  admit,  in  due 
time,  that  the  ground  under  wood  should  be  pasture.  In  this 
way  no  spcvce  was  lost.  On  the  contrary,  the  ground  under  wood 
was  rendered  six  times  more  valuable  for  pasture  than  it  had  ever 
been  before,  independant  of  the  value  of  the  timber  and  shelter ; 
and  the  value  of  the  land  enclosed  and  sheltered  was  increased 
in  a  yet  greater  ratio,  for  it  was  now  fitted  for  every  species  of 
crop. 
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Were  gentlemen  to  think  of  marking  ofFtbeir  m60tn  tritii  sittch 
views  as  this,  I  think  the  follo^'ing  things  would  happen  :-*-Rrtrt^ 
haying  less  to  plant,  they  would  plant  with  more  cartf;  th*Jr 
would  not  only  see  that  ample  provision  was  made  tot  the  futute 
growth  of  the  tree,  by  thoroughly  stirring  the  ground,  bi^aklng 
the  moor-pan,  8cc.,  and  taking  care  that  if  the  ground  itere'nCH 
drained,  the  tree  should  be  planted  where  it  would  statid  dry; 
but  they  would  most  probably  drain,  and  even  level  the  gfotftid, 
however  roughly,  that  if  a  better  pasture  should  rise,  it  might 
have  the  surface  entire. 

Next,  having  taken  such  care  of  the  space  intended  for  shelter, 
they  would  certainly  consider  the  space  sheltered  of  more  value. 
They  would  drain  it ;  at  least  to  a  certain  extent.  They  would 
probably  remove  large  stones,  or  collections  of  stones,  whins, 
broom,  &c.,  if  in  the  middle  of  a  field.  They  might  insert  divi- 
sional lines  of  shelter,  &c.  8cc.  And,  finally,  seeing  the  ground 
more  valuable  as  pasture,  they  might  try  if,  by  cultivation,  poi^ 
tions  might  not  be  made  more  valuable  still.  In  this  way,  eVen 
in  fifteen  or  twenty  years — and,  consequently,  within  a  period 
which  most  men  even  m  middle  life  might  hope  to  see — the  fee*' 
of  the  country  might  be  greatly  altered.  Almost  every  spot  in  it 
might  be  made  comparatively  warm  and  fertile ;  much  of  it  the 
seat  of  abundance,  that  is  at  present  all  but  barren. 

I  will  give  an  example.  Blair-Athol,  where  the  Queen 
lately  resided,  and  w^liich  was  doubtless  a  hunting-seat  of  our 
ancient  monarchs  when  Dimkeld  was  their  residence,  is,  as  I 
understand  it^  a  hollow  valley,  surrounded  on  all  sides  by  hiMs  at 
a  considerable  distance.  It  is  at  present,  perhaps,  tolerable  as 
a  summer  residence,  when  no  cold  wind  blows,-^how  miich 
more  romantic  and  2>ermanenthj  warm  might  it  not  be  mdde,  by 
clothing  its  hills  systematically  with  woods,  pajiicularly  f/muaf^s^ 
and  at  the  sHrnniifs  ?  It  would  then,  in  summer,  be  positively 
warm ;  the  most  delicate  flowers  and  even  fruits  might  thrive — 
under  shelter  of  the  woods,  indeed,  but  still  in  the  open  air ;  and 
though  winter  must  come  at  last,  it  would  certainly  come  later, 
inasmuch  as  all  its  avant  conreurs,  the  winds,  would  be  excluded  ; 
and  it  would  be  much  milder,  when  at  the  fiercest,  than  it  is  at 
present,  as  every  ray  of  the  sun  would  be,  as  it  were,  hoarded 
md  economised.  What  would  be  true  of  this  valley,  would  of 
•ourse  be  true  of  every  other  so  treated ;  and,  in  short,  however 
**^range  it  may  be,  we  seem  not  as  yet  to  know  how  to  tteat  the 
•  mtry  we  inhabit,  so  as  to  render  it  as  comfortable  as  it  tnight 
^e,  or  of  the  greatest  value. 

I  now  count  upon  an  auxiliary  in  this  matter  of  the  greatest 

•Mue,  and  that  b    he  railroad.     That  great  social  agetit  will 

.r  lo'   iiit^oo^^  '  ••"     »ntmo    -^'^  Mir  1'jkH  viiip'ii)lo  %v  )nn<nnft  it 
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into  easy  aud  cheap  communication  witli  population  and  cor- 
sumption.  We  have  just  learnt  in  time,  too,  that  Boil  is,  for  the 
most  part,  merely  of  value  as  a  matrix  for  plants,  or  for  holding 
their  food  in  solution;  and  that^  with  proper  manures)  and  a  proper 
degree  of  dryness  and  warmth,  every  soil  may  be  made  as  viduable 
as  another.  The  remote  moor,  therefore^  and  even  the  remote 
mountain,  will  scarcely  any  longer  deserve  the  name.  The 
owner  may  now  visit  any  one  quarter  of  the  country  almost  as 
easily  as  another ;  and,  what  is  yet  more  valuable  and  almost  inaii- 
preciable,  we  may  carry  fuel  and  manure  to  them,  or  produce 
from  thcnij  as  easily  and  almost  as  cheaply,  as  if  the  vicinage  of 
towns  and  cities  were  universal. 

That  land  hitherto  remote,  therefore,  will  rise  in  price,  is  little ; 
the  greatest  consideration  for  the  country  is,  that  it  will  rise  in 
inherent  itdm,  1  would  therefore  advise  landlords,  certainly, 
to  think  of  immediately  bestirring  themselves,  as  I  have  said,  m 
sheltering  their  lands,  and  applotting  and  laying  off  their  moors, 
both  for  shelter  and  for  cultivation.  If  they  shall  not,  it  requires 
no  great  power  of  prophecy  to  foretell  what  will  happen.  Capi- 
talists commonly  so  called,  (for  landlords  also  are  capitalists  to 
the  full  value  of  their  lands),  men  who  have  made  money  by 
trade  and  enterprise  of  every  description,  will  become  landlords. 
They  will  not  leave  things  as  they  find  them,  if  the  application 
of  money  or  industry  can  do  any  good.  They  will  plant,  and 
drain,  and  grub,  and  manure,  till  not  an  inch  of  their  newly 
acquired  terntories  shall  lie  useless.  They  will  do  as  I  have  re- 
commended, I  sincerely  believe. 

In  the  mean  time,  to  such  landlords  as  do  not  intend  to  change 
their  i)osition,  and  to  whom  these  suggestions  may  be  of  value,  I 
earnestly  recommend  them.  Though  they  have  occurred  to 
a  non-practical  man,  they  may  not  therefore  be  the  less  useful. 
They  have  been  suggested  by  careful  observation,  and  they  are 
sanctioned  by  every  thought  vre  can  give  the  subject,  as  well  as 
by  every  object  we  can  look  upon ;  and,  duly  followed  out,  they 
would,  even  in  the  days  of  mature  men,  make  Scotland  compara- 
tively a  garden. 

To  obviate  the  objection  that  may  still  be  made — that  icood  tiill 
not  grow  where  it  is  most  wanted,  I  shall  probably,  in  a  future 
paper,  show  by  undoubted  testimony,  that  it  will  grow ;  that  in 
times  past  it  has  grown  in  spots  now  deemed  incapable  of  pro- 
ducing it ;  and,  in  short,  that  in  lying  by,  as  we  have  done  so 
long,  we  have  shown  neither  that  patriotism,  nor  that  discern- 
ment which  we  believe  ourselves  to  have  shown;  and,  conse- 
quently, that  we  should  hasten  now  to  retrieve  our  error,  if  we 
would  avoid  earning  a  character  the  opposite  of  both. 

I  would  not  say  any  thing  severe,  because  I  do  not  think  it 
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merited.  I  think  oversight  is  all  with  which  we  are  as  yet 
chargeable ;  but  I  do  think  that  offering  prcemia  for  stock  or 
crops,  without  havhig  endeavoured  to  provide  a  climate  for  them^ 
is  like  encouraging  the  use  of  elegant  furniture  in  houses,  without 
having  roofed  in  tlie  Jtouse.  If  this  is  true,  it  is  very  unnecessanr 
to  say  that  it  is  improper.  The  matter  has  only  to  be  considered 
and  the  practice  I  have  recommended  countenanced  by  influential 
landlords,  or  even  by  active  and  successful  fanners,  to  make  it 
fashionable  and  universal.  Every  body  knows,  that  at  one  time, 
and  even  late  in  the  history  of  the  agriculture  of  this  country, 
there  were  ho  inclosuresy  and,  a  little  further  back,  no  winter 
feeding !  The  landlords  and  farmers  of  those  days  were  doubt- 
less quite  satisfied  with  themselves,  as  in  France  and  Spain,  and 
many  other  countries,  they  are  still ;  but  would  any  one  in  this 
country  think  well  of  a  return  to  these  ?  We  are  just  as  com- 
pletely wanting  to  ourselves  in  Scotland,  by  omitting  shelter  as 
a  system.  The  time  will  be,  and  it  is  not  distant,  when  influen- 
tial men  and  societies  will  be  ashamed  of  having  neglected  this 
obvious  improvement  so  long.  They  will  wonder  what  could 
have  blinded  them  to  a  thing  so  palpable ;  and  consider  all  their 
attempts  at  improvement,  while  wanting  this,  as  attempts  ne- 
glecting one  of  the  first  elements  of  success ;  attempts  to  esta- 
blish a  garden  in  the  open  fields ;  or,  as  I  have  said,  to  embellish 
or  render  comfortable  a  dwelling,  omitting  the  roof ! 

But  I  trust  the  oversight  will  be  speedily  seen  and  corrected, 
for  it  is  of  imminent  importance.  If  not  seen  by  us,  it  will  cer- 
tainly be  by  our  successors,  and  little  to  our  credit ;  and  for  this, 
among  other  things,  I  urge  it  so  earnestly.  liut  it  is  required 
from  all  circumstances :  for  the  comfort  of  the  animals  we  breed, 
of  every  description  ;  from  economy  in  feeding  them — ^for  warmdi 
is  equal  to  a  large  proportion  of  food,  cold  and  fatigue  are  enor- 
mous wasters  of  food ;  and,  above  all,  shelter  is  necessary  in  this 
country  to  the  abundance  and  certainty  of  every  species  of  crop ; 
and  if  we  would  not  absolutely  busy  ourselves  in  vain,  or  com- 
paratively in  vain,  in  raising  crops  which  the  first  wind  will 
blight,  by  inflicting  a  fatal  disease,  or,  if  not  completely  blight, 
yet  thin  and  weaken  them, — depriving  us,  therefore,  of  half  the 
^ruits  of  our  labour  directly,  and  rendering  the  other  half  imper- 
fect, we  will  shelter  our  fields ;  we  will  shelter  even  our  hills ; 
or  both  require  it  beyond  what  we  can  conceive,  because  both, 
)eing  properly  treated,  are  capable  of  producing  beyond  what  we 
jan  conceive. 

I  am  astonished,  in  particular,  that  sportsmen,  so  eager  for 
■bundance  of  game,  (if  that  is  not  a  fashion  more  than  an  actual 
eeling,)  should  not  desire  to  see  our  hills  turned  into  universal 
^^^i(fi^^,osi,  pV'>ni-'iing  ^**^^h  -i^ipasantj  ^nd  blackcock,  and  all  the 
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noblest  species  of  game,  instead  of  being  the  barren  and  chance 
receptacles  of  a  few  of  the  minor  species.  Were  a  hill  well 
wooded  with  trees  bearing  succulent  tops  and  berries,  with  large 
interstices  of  pasture,  studded  also  with  bushes,  or  crops  expressly 
destined  for  the  game,  how  much  more  abundant  must  be  the 
game ! — how  much  more  pleasureable  the  seeking  it,  amid  warm 
woods,  or  cleared  and  levelled  pastures,  than  among  impassable 
swamps,  or  over  barren  heaths,  yielding  little  game,  and  no  other 
pleasure  ?  Even  this  is  a  consideratiorij  although  the  least,  and 
therefore  made  the  last :  But  as  an  accessory,  and  a  pleasurable 
accessory  of  other  and  more  important  benefits,  it  is  worth  men- 
tioning. 

All  circumstances  therefore  combine  to  enforce  the  propriety 
and  necessity  of  shelter^  if  we  would  either  show  our  patriot^ 
ism  or  our  intelligence.  It  is  the  characteristic  of  savages,  and 
of  savages  only,  that  they  leave  their  country  as  they  find  it;  but 
we  should  deem  it  more  ignorant  still,  to  plant  or  sow  without 
preparing  the  ground ;  and  how  much  wiser  is  it  to  carefully  pre- 
pare the  ground,  but  wholly  neglect  the  climate  ?  Hardly  the 
least  "  Gardez  bien  done  messieurs  !  ou  vous  serez  sauvages  et 
rien  de  pbis,'' — as  Napoleon  said  to  his  Marshals,  when  he  saw 
them  fighting  en  Polisson  ! 

Seriously,  we  have  done  much  less  for  this  country  than  we 
ought  to  have  done.  We  should  remember  that  it  forms  a  part 
of  the  heart  of  a  great  empire ;  and,  consequently,  that  every 
foot's-breadth  of  its  soil  is  precious,  and  every  one  of  its  people. 
But,  to  show  ourselves  merely  scientific  agriculturists  in  Scotland^ 
— we  must  shelter. 


THE  FARMERS'  NOTE-BOOK.— NO.  XUI. 

Electro-  Culture  of  Crops,  By  J.  Towers,  Member  of  the  Royal 
Agricultural  Society  of  England,  and  London  Horticultural  So- 
ciety, Professor  of  Agricultural  Chemistry — The  late  inestimable 
article  on  Electro- Culture  from  the  pen  of  Mr  William  Sturgeon, 
which  appeared  in  No.  XII.,  New  Series,  of  this  Journal,  claims 
the  most  serious  attention.  Far  from  desiring  to  supersede  him 
in  his  attempt  to  accredit  tlie  cause  he  with  so  much  skill  and 
zeal  undertook,  it  is  my  object  to  add  force  to  what  he  has  ad- 
vanced. I  therefore  shall  take  the  liberty  to  pass  in  cursory 
review  the  leading  points  of  his  article,  and  by  appealing  to  the 
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authority  of  Dr  Michael  Faraday,  of  the  Royal  Institution,  en- 
deavour to  elucidate  the  electric  theory  in  general,  so  far  as 
it  may  be  possible,  to  induce  the  agricultural  reader  to  give  cre- 
dence to  the  reality  of  that  agent  which  abounds  in  every  particle 
of  matter  throughout  nature. 

The  late  awful  storms,  and  the  tremendous  manifestations  of 
that  power  which  all  of  us  have  recently  witnessed,  must  strike 
the  mind  with  assurance  of  the  great  fact,  that  electricity  abounds 
in  the  air;  and,  under  certain  conditions,  renders  the  watery  va- 
pour, which  constitutes  clouds,  highly  electrical  During  the 
tremendous  heats  which  prevailed  from  May  20  to  August  1-^eat 
which  was  of  a  dry  character,  with  considerable  density  of  the 
atmosphere — there  were  occasional  transitions,  wherein  the  air 
became  sultry,  oppressive,  and  vaporous.  The  first  of  these 
changes  occurred  with  the  summer  solstice,  when  electric  clouds 
formed,  and  some  rain  followed.  Previous  to  this  period,  though 
the  thermometer  rose  far  above  80**,  there  had  been  no  ap- 
pearance of  thunder  clouds,  or  of  evening  lightning.  The  north 
or  easterly  winds  had  generally  predominated ;  but  with  the  4th 
of  July,  and  change  of  wind  to  S.  and  W.,  occurred  the  second 
sultry  transition ;  and  then,  as  too  often  has  been  the  case  of  late 
years,  on  the  5th  and  6th  of  July  the  land  was  visited  by  awful 
thunder,  which  introduced  the  usual  rain  of  the  season.  These 
thunder  storms  are  almost  always  succeeded  by  cool  temperature, 
and  so  it  happened  in  the  present  year.  Again,  the  fine  hot 
weather  returned,  and  again  the  air  became  highly  electrical  and 
oppressive,  followed  on  the  Ist,  2d,  3d,  and  5th  of  August  by 
those  fearful  storms  of  thunder  and  hail,  which  appear  to  have 
visited  every  county  of  the  kingdom. 

We  have  thus  proofs,  ample  and  conclusive,  that,  by  solar  inr 
Jluence  acting  specifically  upon  the  ground,  the  atmosphere  be- 
comes replete  with  that  extraordinary  power  which  we  term  elee- 
tricity.  Having  thus  generalised,  I  come,  without  further  pre- 
face, to  the  consideration  of  Mr  Sturgeon's  Essay,  which,  as  the 
writer  assures  us,  was  "  undertaken  for  the  sole  purpose  of  sti- 
mulating farmers  and  other  cultivators  of  the  soil  to  pursue  their 
inquiries  in  this  important  branch  of  research." 

Passing  by  the  greater  part  of  the  two  first  sections,  pp.  263, 

^65,  the  latter  of  which  recites  several  instructive  experiments 

«^'  philosophers  at  difierent  periods,  referring  to  the  influence  of 

iinospJieric  electricity  on  vegetation ;  but  at  the  top  of  page  267, 

e  meet  the  name  of  Mr  Pine  of  Maidstone,  which  recalls  to  re- 

'^Uection  a  paper  that  appeared  some  years  since,  addressed  to 

ne  Editor  of  the  New  London  Mechanics'  Register,  signed  T.  P. 

.  copied  it  entire  for  my  Domestic  Gardener's  Manual  2d  edit 

J.  311.  Hlieving  tha^  according  to  *he  then  existing  state  of 

m^t^not^         >*T>K/-H;or    ipnrlT    J     Iiq     -ig  uudcrstood  on  **  tte 
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Relation  between  Electricity  and  Vegetation^'  I  now  extract  the  most 
important  passages  verbatim. 

The  leading  priDciples  contained  are, — ^tbat  vegetation  is  continually  extract- 
ing electric  effluvium  from  the  atmosphere,  which  is  constantly,  though  in  degrees 
materially  differing,  in  a  state  of  positive  electricity ;  that  the  structure  of  vege- 
tables, and  their  juices,  are  adapted  to  act  with  the  greatest  efficacy  in  imbibing 
the  effluvium,  and  that  it  is  highly  probable  they  are  indebted  to  its  influence  for 
their  vitality.  Vegetables  abound  in  pointed  terminations,  communicating  with 
juices  passing  through  capillfiry  tubes,  and  possessing  strong  conducting  virtues, 
the  inference  is  strongly  confirmed  by  applying  vegetable  points  to  the  extension 
or  prime  conductor  of  an  electrical  machine.  For,  though  it  be  only  the  juices 
of  vegetables  which  possess  conducting  virtues,  this  circumstance  concentrates 
the  action  of  electricity  upon  them;  and  its  grasses,  leaves,  and  other  sharp  and 
pointed  extremities  will  be  found  to  act  with  a  peculiar  activity  in  drawing  off  the 
effluvium.  Few  facts,  indeed,  are  regarded  as  more  fully  established  than  that 
metallic  points  are  the  most  efficacious  instruments  in  abstracting  electricity. 
This  conclusion  can  only  be  accounted  for  from  the  circumstance,  that  the  atten- 
tion of  philosophers  seems  not  to  have  been  directed  to  the  action  of  living 
points ;  for,  on  applying  a  blade  of  fresh  grass  and  a  metallic  point,  either  alter- 
nately or  in  conjunction,  to  the  electrized  conductor,  it  will  appear  that  the  grass 
acts  at  a  greater  distance  with  more  vigour  than,  and  in  preference  to,  the  metal. 
The  leaves  of  trees,  and  even  their  fine  ramifications  terminating  in  buds,  and  in 
general  all  the  living  pointed  extremities,  and  the  sharp  and  serrated  edges  of 
vegetation,  will  be  found  to  possess  the  same  energetic  conducting  qualities  in 
proportion  to  their  vigour,  and  the  acuteness  of  their  termination.  Even  a  thorn 
or  a  thistle  will  vie  with,  if  not  excel,  the  sharpest  needle  in  this  property ;  and 
it  may  be  observed  that  they  are  far  better  fitted  to  act  upon  the  electricity  of 
the  atmosphere,  as  the  deposition  of  moisture  consequent  to  the  withdrawing  of 
the  effluvium,  which  holds  it  in  a  state  of  vapour,  so  far  from  diminishing  their 
conducting  virtue,  as  in  the  case  of  metals,  is  the  very  principle  of  their  nutri- 
tion ;  so  that  there  is  reason  to  conclude,  that  the  acting  of  every  point  furnishes 
it  at  once  with  the  means  of  its  vitality,  and  its  growth  and  maturation.  A  few 
blades  of  grass  held  towards  the  nob  of  a  charged  jar,  the  circuit  being  com- 
pleted by  the  human  body,  will  silently,  but  quickly,  effect  its  discharge,  without 
sensibly  affecting  the  human  frame.  In  short,  every  experiment  upon  the  elec- 
tric properties  of  the  points  and  edges  of  vegetation,  evinces  their  peculiar  adap- 
tation for  imbibing  electrical  effluvium  beyond  that  of  any  other  known  bodies. 

Afr  Sturgeon's  4th  section  is  devoted  to  the  consideration  of 
atmospheric  electricity  (pp.  275-281) ;  and  to  that  the  reader  is 
referred  in  order  to  obtain  conviction,  upon  very  high  authorities, 
that  the  air  abounds  with  the  subtile  power  so  called,  in  a  con- 
dition whereby  it  can  be  communicated  to  the  earth  through  the 
media  of  metallic  wires.  He  cites  the  experiments  of  M.  Mon- 
nier  in  1752;  of  L'Abb^  Mezeas  in  1753,  and  particularly  those 
of  the  Father  Beccaria  in  1756-7,  who  says — "  On  the  latter 
end  of  March  1756,  I  climbed  the  high  and  steep  mountain  of 
St  Michael,  and  there  I  stretched  and  insulated  several  iron 
wires ;  one  in  the  direction  of  the  meridian  of  the  monastery  to 
the  ruins  of  the  Sepulchre^  which  was  1600  feet  long."  Other 
and  very  numerous  trials  were  made,  which  are  mentioned  in 
Beccaria  s  work  on  "  Atmospheric  Electricity ;"  and  the  inference 
drawn  from  the  whole  is  stated  in  the  following  words :—"  Ever 
since  I  began  to  observe  atmospheric  electricity  during  serene 


428  THE  f  AUMlsiJiS'  MOT£.BOO&« — NO.  XIIL 

weather,  the  whole  series  of  ray  observations  has  eonfimied  it  to 
me,  that  this  electricity  is  constantly  of  the  excessive  or  positive 
kind." 

We  shall  see  hereafter  the  opinion  on  the  positive  and  negative 
states  and  charges,  recently  formed  by  Professor  Faraday ;  it  will 
now  suflSce  to  show,  that  the  atmosphere  is  generally  in  a  state 
to  warrant  the  hypothesis  and  experiments  of  Dr  Forster  of 
Findrassie. 

Mr  Sturgeon  adduces  the  authority  of  Cavallo,  the  Rev. 
Abraham  Bennet  of  Wirkworth,  and  of  Mr  Reid  of  Knightsbridge, 
from  whom  a  striking  quotation  is  given  at  p.  298. 

Then  follow  the  modem  experiments  of  Mr  Crosse,  near 
Taunton ;  of  MM.  Biot  and  Gay  Lussac,  in  1804 ;  a  variety 
of  interesting  experiments  by  Mr  Sturgeon  himself;  and  finally, 
those  conducted  at  Sandwich  in  1840  by  Mr  Weeks,  the  results 
being  equally  grand  and  appalling. 

Mr  Sturgeon  winds  up  his  train  of  evidence  thus — 

I  have  been  particnlarly  solicitous  in  bringing  these  facts  to  the  notice  of 
electro-cultural  farmers,  in  order  to  convince  them  that  the  apparatus  about  to 
be  described  is  admirably  adapted  for  conveying  to  the  land  immense  quantities 
of  the  electric  fluid  when  disturbed  by  lightning,  or  even  by  the  presence  of 
highly  charged  clouds ;  and  that  at  other  times,  when  no  cloud  is  present,  the 
apparatus  is  capable  of  supplying  the  soil  with  a  greater  quantity  than  it  could 
otherwise  receive  from  the  contiguous  dry  air. 

Having  advanced  proof  sufficient  to  sustain  the  leading  prin- 
ciple that  the  air  contains  electricity,  which  may  be  renciered 
available  to  man  by  the  employment  of  adequate  machinery,  we 
will  go  back  to  section  3  of  Mr  Sturgeon's  Essay,  which  treats 
of  "  The  Elementary  Principles  of  Electricity  necessary  to  be  un- 
derstood by  the  Electro-culturist."  And  here  the  author  enters 
somewhat  at  large  upon  the  great  principle  of  induction.  It 
should  appear  that  every  substance  in  nature,  and  every  atom  or 
partible  of  that  substance,  is,  according  to  its  capacity,  combined 
with,  held  together,  or  perhaps,  in  the  case  of  gases  or  elastic 
uniform  bodies,  surrounded  in  all  its  particles  by  this  elementary 
power.  Bv  referring  to  Dr  Faraday's  "  New  Researches^*  a  strik- 
rng  view  of  electric  induction  may  be  obtained ;  but  previously 
ive  find,  according  to  Mr  Sturgeon  (p.  271) — 

Whatever  may  be  the  quantity  due  to  any  individual  object,  under  ordinary 
circumstances,  it  becomes  exquisitely  susceptible  of  disturbance  when  the  cir- 
'umstances  vary,  and  whether  these  be  of  natural  or  of  artificial  occurrence.  A 
asturbance  of  the  electric  fluid  in  any  body  may  be  accomplished  either  by  ab- 
(tractions,  additions,  or  by  merely  forcing  a  part  of  it  to  some  particular  side  of 
he  body  operated  on.  In  the  first  condition  the  body  would  be  electro-neffcUive, 
n  the  second  electro-positive,  and  in  the  third  electro-polar. 

Vithout  insisting  upon,  or  inde'^d  arguing  for,  the  existence  of 
-.rr   Vip^'irmt  p\actr\o\tji^fi.  T  r9»irot   3Ptirely  assent  to  this  defini- 
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tion.  If  there  be  not  ttco  powers^  there  are  at  least  two  equal 
states  or  conditions  of  one  great  agent,  the  balance  of  which  may 
be  disturbed,  and  again  restored  to  perfect  equilibriun.  "  What- 
ever may  be  said  or  thought,  or  apparently  proved  by  experi- 
ments, of  the  plus  and  minus  conditions  of  disturbed  electricity — 
evidence  which  ought  to  be  conclusive  exists  (notwithstanmng 
admitted  difficulties)  to  prove,  even  to  demonstration,  that  two 
forces  always  are  present,  setting  in  one  toward  the  other,  like 
two  darts  that  meet  at  a  centre,  or,  to  speak  more  correctly,  that 
pass  as  from  a  centre  outwards,  in  opposite  directions.  To 
exemplify  this  by  a  familiar  experiment,  which  is  open  to  any 
one : — It  consists  in  sending  a  powerful  shock  from  a  charged 
Ley  den  jar  through  a  card,  when  it  may  be  distinctly  perceived 
that  the  puncture  made  by  the  charge  exhibits  the  two  sides  of 
the  card  forced  outwards^  just  as  if  the  puncture  had  been  made 
by  two  points  at  and  through  the  tissue  of  the  card  from  its 
centre. 

Dr  Faraday  has  this  remarkable  passage  at  p.  518,  8vo  edi- 
tion, series  13  of  the  New  Researches, — 

No.  1027. — It  is  a  moBt  important  part  of  the  character  of  the  current,  and 
essentially  connected  with  its  very  nature,  that  it  is  always  the  same.  The  two 
forces  are  every  where  in  it.  There  is  never  one  current  of  force,  or  one  fluid 
only.  Any  one  part  of  the  current  may<.  as  respects  the  presence  of  the  two 
forces  there,  be  considered  as  precisely  the  same  with  any  other  part ;  and  the 
numerous  experiments  which  imply  their  possible  separation,  as  well  as  the  theo- 
retical oxpre>sions  which,  being  used  daily,  assume  it,  are,  I  think,  in  contradic- 
tion with  facts,  (Ml,  &c.)  It  appears  to  me  to  be  as  impossible  to  assume  a 
current  of  negative  force  alone,  or  the  two  at  once,  with  any  predominance  of  one 
over  the  other,  as  it  is  to  give  an  absolute  charge  to  matter.. — (Aefers  to  616, 
1169,  1177.) 

There  is  another  experiment  which  I  have  performed,  perhaps 
fifty  times,  with  a  cylinder  machine  of  greater  power  than  is 
usually  met  with  in  private  hands.  The  results  were  invariable, 
and  at  the  time  were  to  me  conclusive  of  the  theory  of  two  elec- 
tricities professing  different  characters,  but  attractive  of,  and  per- 
fectly neutralizing  each  other.  Two  jars  of  equal  capacity  were 
charged  at  the  same  moment  by  the  same  revolutions  of  the 
machine,  by  connecting  the  ball  of  the  one  with  the  ball  fixed  at 
the  remote  end  of  the  prime  conductor — and  the  other  with  the 
ball  of  the  cushion  conductor — (for  the  machine  was  furnished 
with  both — the  one  producing  positive^  the  other  at  the  back  of 
the  rubber,  negative  power.)  The  quadrant  electrometer  and  pith- 
ball  guage,  proved  the  charge  of  each  jar  to  be  real,  although 
the  advocates  of  the  Franklinean  hypothesis  presume  that  the 
jar  at  the  rubber  end  was  emptied  or  discharged,  and  brought  to 
the  minus  condition.  Removing  the  jars,  and  placing  both  on  an 
insulating  stand,  a  pith-ball  suspended  by  a  dry  thread  of  silk, 
was  made  to  approach  the  knob  of  each  jar — ^it  was  at  first  at- 
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tracted  equally  by  one  as  by  the  other,  and  then  immediately 
repellecL  revolving  round  the  knob  as  in  an  orbit  several  inches 
distant  from  it.  If  the  ball  employed  for  one  jar,  so  revolving, 
were  made  to  approach  the  other,  it  was  again  attracted  and  sub- 
sequently repelled.  Again,  if  the  jars  were  brought  so  near  to 
each  other,  as  to  permit  a  neutral  suspended  ball  to  reach  the 
two  knobs,  and  be  placed  within  the  sphere  of  attraction  of  either 
jar,  (no  matter  which,)  it  was  drawn  to  the  knob,  then  repelled 
from  it,  and  instantly  attracted  by  the  knob  of  the  other ;  thus 
passing  in  successive  alternations  from  one  to  the  other,  till  it 
gradually  neutralized  the  condition  of  each.  Finally,  a  strip  of 
tin-foil  was  placed  under  the  two  jars ;  thus  they  were  connected 
together  by  their  outside  tin-foil  coatings :  a  jointed  discharger, 
with  double  knobs,  and  insulating  glass  handle,  was  then  made 
to  approach  each  knob  of  the  jars ;  and  when  at  striking  dis- 
tance, the  circuit  being  thus  completed,  explosion  took  place,  and 
the  electrical  tension  vanished — or,  to  employ  conventional  lan- 
guage, the  two  jars  were  discharged  between  knob  and  knob,  as 
completely  as  any  single  charged  jar  would  have  been  by  form- 
ing the  circuit  between  its  coating  and  knob. 

It  is  evident,  from  the  undeniable  facts  thus  appealed  to,  that 
each  Leyden  jar  was  in  an  electrized  condition,  both  producing 
similar  phenomena,  but  in  alternate  order;  the  one  attracting 
what  the  other  repelled :  the  phenomena  of  both  were  sensible 
and  visible ;  it  w^ould  be  futile  to  say  that  the  one  was  empty  or 
minusy  the  other  charged  or  plus.  If  both  were  electrized — or 
charged — how  had  they  become  electrized,  and  what  the  charge  ? 
The  questions  are  the  more  pertinent,  inasmuch  as  precisely 
corresponding  phenomena  are  induced,  when  one  of  the  jars 
receives  a  charge  by  its  knob,  which  conducts  to  the  inside  coat- 
ing, while  the  other  shall  be  charged  by  presenting  its  outside  tin 
coating  to  the  same  conductor,  the  jar  being  first  placed  upon  an 
insulating  stool,  the  knob  being  connected  with  the  earth  by 
means  of  a  chain  or  wire.  If  one  conductor,  therefore,  can  pro- 
duce two  diflFerent  conditions  of  charge,  by  merely  operating  upon 
the  inside  coating  of  one  jar,  and  upon  the  outside  coating  of  the 
other,  can  we  by  possibility  suppose  that  electricity  is  a  singk 
power  ?     Dr  Faraday  says,  at  No.  1170  : — 

Evolution  by  friction  gives  both  powers  in  equal  proportion :  So  does  evo- 
lution by  chemical  action,  notwithstanding  the  great  diversity  of  bodies  which 
nay  be  employed,  and  the  enormous  quantity  of  electricity  which  can  in  this 
"inner  be  evolved.  The  more  promising  cases  of  change  of  state,  whether  by 
o/aporation,  friction,  or  the  reverse  processes,  still  give  both  forms  of  power  in 
ujucU  proportions ;  and  the  splitting  of  mica  and  other  crystals,  the  breaking  of 
(ulphur,  &o.,  are  subject  to  the  same  law  of  limitation. 

(1177.)  As  far  as  experiment  has  proceeded,  it  appears  therefore  impossible 
;ither  to  evolve  or  make  disappear  one  electric  force  without  equal  and  corres- 
--xr  Wntr  ohonf'-  '.     h«    ^^v*.       f  I'g  piar  -.^-.qiiw  ;nrtnrvoq{K|e,  p* QerimentalW,  to 
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charge  a  portion  of  matter  with  one  electric  force  independently  of  the  other. 
Charge  always  implies  induction,  for  it  can  in  no  instance  be  effected  without ; 
and  also  the  presence  of  the  two  forms  of  power,  equally  at  the  mon^nt  of  the 
development,  and  afterwards.  There  is  no  €U>9olute  charge  of  matter  with  one 
fluid  ;  no  latency  of  a  single  electricity.  This,  though  a  negative  result,  is  an 
exceedingly  important  one,  being  probably  the  consequence  of  a  natural  impos- 
sibility, which  will  become  clear  to  us  when  we  understand  the  true  condition 
and  theory  of  the  electric  power. 

(1178.)  The  preceding  considerations  already  point  to  the  toUtmiag  con- 
clusions :  bodies  cannot  be  charged  absolutely,  but  only  wthiSunkj,  and  by  a 
principle  which  is  the  same  with  that  of  inductiiim.  JUi^^rffe  is  sustained  by 
induction.  All  phenomena  of  intensity  iattlm§B  the  principle  of  induction.  All 
excitation  is  dependent  on,  or  d^reetiy  rented  to  induction.  All  currents  involve 
previous  intensity,  aad  tJberefore  previous  induction.  iMouoffioN  appears  to  be 
the  essential  fknetion  both  in  the  first  development  and  the  consequent  pheno- 
■nsa  of  electricity. 

With  these  leading  principles,  as  now  advocated  by  our  great 
philosopher,  we  may  elucidate  in  a  few  words  the  action  and 
effects  of  simple  induction.  Suspend  from  a  rod  of  dry  wood 
two  small  brass,  or  gilt  pith-balls,  by  threads  of  silk  of  equal 
length.  Excite  by  strong  friction  of  a  dry  and  white  silk  hand- 
kerchief, a  glass  tube  of  an  inch  diameter,  solid,  and  rounded  off 
at  one  end.  Let  the  excited  tube  be  brought  opposite  to  one  of 
the  balls  on  the  same  line  with  the  other  which  is  more  remote : 
the  positive  electricity  of  the  tube  will  induce  disturbance,  attract 
the  negative  electricity  of  the  first  ball,  and  bring  it  to  the  side 
next  in  face  of  it,  while  at  the  same  moment  the  opposite  side  of 
the  ball,  that  most  remote  from  the  tube,  will  be  brought  into 
the  positive  condition ;  this  first  ball  will  also  act  upon  the  other 
ball,  and  induce  similar  conditions ;  so  that  if  a  third,  and  much 
smaller  pith-ball,  be  held  by  a  thread  exactly  between  the  two 
others,  it  will — provided  the  distance  be  not  too  great — travel 
between  them  so  long  as  the  electric  excitation  is  kept  up.  Balls, 
or  any  other  forms  of  matter,  thus  treated,  become  polavy  one  to 
the  other;  and  the  action  by  which  they  are  so  polarized,  is 
termed  induction^  because  two  opposite  states,  each  attractive  of 
the  other,  have  been  induced  by  the  exciting  electric. 

I  now  return  to  Mr  Sturgeon's  essay,  with  a  view  to  introduce 
a  striking  circumstance,  worthy  of  rigid  inquiry  and  observation, 
lie  says — 

The  various  objects  which  constitute  the  vegetable  clothing  of  the  land  are 
never  in  precisely  the  same  electric  condition,  being  continually  positive  and  n«- 
gative  with  regard  to  each  other.  An  oak  and  an  ash  tree,  for  instance,  though 
both  in  their  ordinary  or  normal  electric  states,  are  not  endowed  with  the  same 
degree  of  electric  force,  one  being  positive  to  the  other,  and  consequenUy,  the 
latter  negative  to  the  former. 

This  mention  of  the  oak  and  the  ash^  and  their  opposite  electric 
states,  (which  latter  implies  of  necessity  a /?oZar  condition  of  both, 
induced  by  a  specific  condition  of  the  atmosphere,)  involve  the 
question  of  hoic  far  these  trees^  at  the  period  when  they  develop 
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their  foliage,  may  be  considered  indexes  of  the  succeeding  sum-' 
mer.  Many  persons  have  taken  notes  of  the  spring  state  of  the 
trees,  and  certain  provincial  papers  have  given  publicity  to  such 
observations. 

It  has  been  thus  stated,  that  if  the  leaves  of  the  oak  appear 
much  in  advance  of  the  ash  leaves,  the  succeeding  summer  will 
be  warm  and  dry.  On  the  contrary,  the  earlier  development  of 
the  ash  foliage  may  be  taken  a^  a  prognostic  of  a  moist  summer, 
while  a  simultaneous  leafing  aflEbrds  promise  of  a  changeable 
state  of  the  weather. 

In  1844,  the  oaks  had  the  start,  the  spring  was  fine,  the  sum- 
mer early,  and  generally  hot ;  crops  were  carried  early ;  but  so 
severe  was  the  drought  from  the  first  week  of  April,  that  little  or 
no  hay  was  made,  and  green  fodder  failed.  In  the  present  year, 
March  and  April  were  wet  and  cold,  so  that  fears  were  entertained 
of  a  bad  early  summer ;  still,  in  that  state  of  weather,  the  oaks 
were  more  than  usually  early — in  many  instances  above  four  weeks 
in  advance  of  the  ash  trees.  On  the  20th  of  May  fine  weather 
was  confirmed,  with  great  and  advancing  heat,  which  lasted, 
with  few  intermissions,  till  the  storms  of  July  6  and  August  1st 
So  severe  was  the  drought  in  Berkshire,  that  the  rains  which  fell 
during  nine  weeks  had  not  really  moistened  the  ground  to  the 
depth  of  five  inches.  On  the  whole,  the  average  temperature 
was  four  or  five  degrees  in  excess  to  the  10  th  of  August.  It  may 
then  be  said  with  truth,  that  since  the  commencement  of  dry 
weather  in  May,  about  the  period  when  the  ash  trees  had  fairly 
put  on  their  green  clothing,  the  summer  has  been  generally  dry 
and  unwontedly  hot 

Could  it  be  substantiated  upon  decisive  evidence  that  the  com- 
parative spring  position  of  the  two  trees  furnishes  a  trust-worthy 
indication  of  the  future  summer,  we  might  satisfy  ourselves  that 
the  electro -polar  condition  of  either  tree  was  dependent  upon  a 
specific  electric  state  of  the  atmosphere ;  and  hence  be  enabled, 
philosophically,  to  account  for  phenomena  which  it  were  super- 
stitious folly  to  refer  to  blind  prognostic.  The  subject  is  un- 
doubtedly worthy  of  attention  on  the  part  of  those  who  take 
neteorological  observations,  and  note  them  down. 

There  remains  much  choice  matter  in  the  whole  of  Mr  Stur- 
geon's third  section,  which  there  is  not  now  space  to  notice,  and 

must  pass  on  to  section  5,  which  treats  practically  of  electro- 

•iture. 

before  the  writer  alludes  to  the  experiments  of  Dr  Forster,  he 
^vs,  p.  284 — 

*^here  is  every  probability  before  us,  and  not  even  a  suspicion  left  to  the 
contrary,  that  the  grand  stimulus  of  vegetable  life  is  the  electric  fluid,  under 
vhioh  imr"'"«'''rtiT  -'  ^  »»'»  for^M  t'^  nnii-nnw''"''?*^  ♦iu»t  agent  to  be  as  essential  to' 
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the  welfare  of  plants  as  either  rain  or  manure ;  for  independently  of  a  stimulating^ 
force,  neither  manure,  rain,  nor  soil,  could  lend  even  the  remotest  aid  in  propa- 
gating vegetable  structures. 

These  are  opinions,  which  I  have  advocated  for  years,  and  in 
which  I  entirely  coincide.  Decomposition  of  manures  is  essential 
to  growth ;  decomposition  is  a  chemical  process — and  all  chemi- 
cal action  is  strictly  electrical.  I  am  happy  to  cite  the  authority 
of  Dr  Faraday,  as  I  find  it  in  No.  1161  of  his  New  Researches^  as  it 
appears  to  me  to  add  weight  to  the  above  theory,  while  it  instructs 
the  inquirer. 

The  science  of  electricity  is  in  that  state  in  which  every  part  of  it  requires 
experimental  investigation ;  not  merely  for  the  discovery  of  new  eifects,  but  what 
is  just  now  of  far  more  importance,  the  development  of  the  means  by  which  the 
old  effects  are  produced,  and  the  consequent  more  accurate  determination  of  the 
first  principles  of  action  of  the  most  extraordinary  and  universal  power  in  na> 
ture  : — and  to  those  philosophers  who  pursue  the  inquiry  zealously,  yet  cautiously^ 
combining  experiment  with  analogy,  suspicious  of  their  preconceived  notions, 
paying  more  respect  to  a  fact  than  a  theory,  not  too  hasty  to  generalize ;  and, 
above  all  things,  willing  at  every  step  to  cross-examine  their  own  opinionsf  both 
by  reason  and  experiment,  no  branch  of  knowledge  can  afford  so  fine  and  ready  a 
field  for  discovery  as  this.  Such  is  most  abundantly  shown  to  be  the  case  by 
the  progress  which  electricity  has  made  in  the  last  thirty  years.  Chemistry  and 
magnetism  have  successively  acknowledged  its  ruling  influence ;  and  it  is  pro> 
bable  that  every  efifect  depending  upon  the  powers  of  inorganic  matter,  and  per- 
haps most  of  those  related  to  vegetable  and  animal  life,  will  ultimately  be  found 
subordinate  to  it. — (p.  360.) 

Dr  Forster's  mechanism  with  the  view  to  distribute  electricity 
throughout  an  oblong  surface  of  land,  is  described  by  Mr  Stur- 
geon at  page  283,  where  two  wood-cuts  are  given — fig.  4,  to 
exhibit  the  radiation  of  electricity  when  passing  through  metallic 
wires — and  fig.  5,  the  position  of  the  underground  wires  adopted 
at  Findrassie. 

As  it  may  be  satisfactory  to  the  reader  to  become  acquainted 
with  some  particulars  connected  with  these  experiments,  I  take 
the  liberty  to  present  an  extract  from  a  letter  written  to  me  by 
Dr  Forster,  subsequent  to  the  communications  which  were  made 
public  in  1844.     His  words  are — 

The  buried  wires  should  be  as  straight  as  they  may  conveniently  be  placed ; 
it  is  not  so  important,  in  my  opinion,  that  they  should  be  magnetically  due  north 
and  south,  although  mine  were,  and  are  ;  but  the  suspended  wire  must  be  so ; 
therefore  the  two  buried  wires  on  the  east  and  west  sides  of  it,  should  necessarily 
(if  not  parallel  to  the  suspended  wire  or  wires)  be  of  equal  lengths. 

The  rule  for  the  height  of  the  suspended  wire  is  8  to  10  feet  above  the  utmost 
probable  height  of  the  plants,  where  one  wire  is  employed ;  and  if  more,  each 
three  feet  above  the  one  beneath  it.  My  wire  of  a  small  plot,  will  not,  on  some 
occasions,  just  before  sunrise,  deflect  the  needle  10  degrees — in  an  hour  90  de- 
grees ;  this  I  often  observe  in  clear  weather.  In  cloudy  mornings,  if  cool,  it 
will  be  10  or  12  o'clock  before  the  needle  is  deflected  90  degrees;  many  other 
facts  I  have  noted  tending  to  this  opinion. 

Connected  with  the  length  of  the  poles,  Mr  Stiu-geon,  at  p. 
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284,  mentions  the  loss  of  colour  in  a  plot  of  barley  over  whidi 
the  suspended  wire  was  raised  by  poles  4  feet  high:  this  lownf 
verdure  was  evidently  owing  to  the  attraction  exerted  by  At  foktir^ 
ed  terminations  of  the  barley — they  had  superseded  the  wiie»  and 
put  it  out  of  office :  Dr  Forster  (for  the  exposment  was  to), 
therefore,  had  "  fixed  to  each  pole  a  piece  of  dry  pine,  8  feet 
high,  and  suspended  two  wires  to  them,  one  at  that  elevation, 
aiid  another  a  foot  lower  down,  and  was  pleased  to  find  that, 
after  some  time,  this  plot  partially  resumed  its  former  dark  preen 
colour,  which  it  had  previously  lost" 

Mr  Sturgeon  proceeds  to  describe  die  aeveral  experimental 
trials  he  undertook,  and  gives  drawings  of  tin  VMdifimtioiis  4»f 
the  wire  apparatus  employed  by  him ;  to  these  the  reader  is  re- 
ferred— with  the  account  of  the  results — at  pp.  284-8,  and  sec- 
tion 6,  288  to  294.  Section  7  consists  of  concluding  'Remarks, 
with  Practical  Rules  for  future  Experiments, 

It  should  appear  that  Dr  Forster's  arrangement  of  the  strained 
wire,  in  the  direction  of  the  magnetic  meridian,  as  indicated  by 
the  compass  needle,  was  adopted  in  consequence  of  a  theory 
which  is  ascribed  to  M.  Ampere,  a  French  philosopher,  who,  in 
attempting  to  account  for  the  earth's  magnetism,  supposed  that 
there  was  a  continuous  flow  of  electric  fluid  round  the  axis,  from 
east  to  west. 

Mr  Sturgeon  questions  the  accuracy  of  the  hypothesis,  and  the 
existence  of  any  such  currents.  The  magnetism  of  the  earth 
itself — in  its  ordinary  acceptation — as  supposing  the  earth  to  be 
a  magnet,  is  more  than  doubtful ;  for,  as  electricity  itself  must 
be  referred  to  the  sun,  either  as  its  direct  fountain,  or  by  its  influ- 
ence upon  the  surface  of  the  earth,  as  producing  those  distur- 
bances of  the  power  which  we  call  electricity — so  magnetism  may 
depend  altogether  upon  these  disturbances,  operating  in  a  way, 
and  by  means,  which  as  yet  remain  profound  mysteries. 

Faraday,  at  Series  IL,  No.  191,  has  the  following  remarks  on 
terrestrial  currents : — 

Though  positive  results  have  not  yet  been  obtained  by  the  action  of  the 
earth  upon  water  and  aqueous  fluids,  yet  as  the  experiments  are  very  limited  in 
their  extent,  and  as  such  fluids  do  yield  the  current  by  artificial  magnets,  (for 
^ransfe^ence  of  the  current  is  proof  that  it  may  be  produced,)  the  supposition 
that  the  earth  produces  these  induced  currents  within  itself,  in  consequence  of 
ts  diurnal  rotation,  is  still  probable ;  and  when  it  is  considered  that  the  moving 
unassos  extend  for  thousands  of  miles  across  the  magnetic  curves,  cutting  them 
n  various  directions  within  its  mass  as  well  as  at  the  surface,  it  is  possible  the 
le^'trw.Sty  may  rise  to  a  considerable  intensity. 

Li  ""^rster,  as  we  have  seen,  insists  upon  the  necessity  of 
^lacin^  he  cross  or  stretched  wire  in  the  line  of  the  magnetic 
lOrth — itiat  is,  at  some  degrees  west  of  the  north  pole,  according 
^  the  ^xistinff  variation  of  th^  compass ;  but  Mr  Sturgeon,  seeing 
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"  no  reason  to  believe  that  a  continuous  electifc  tide  in  the  air 
sweeps  the  surface  of  the  land  from  east  to  west,  nor  s«y  means, 
at  our  disposal,  of  confining  electric  influences  within  the  Himka 
of  a  marginal  wire  in  the  ground,"  says,  that  "  there  is  no  authori- 
ty, from  facts,  for  making  choice  of  the  magnetic  meridian ;"  and, 
therefore,  proposes  several  improved  modifications,  or  arrange- 
ments, of  copper  vnresy  as  being  of  superior  conducting  powers, 
and  less  liable  to  chemical  action  than  iron."  He  also  says  that, 
as  the  prevailing  winds  are,  in  most  parts  of  Britain,  easterly  in 
the  spring,  and  westerly  during  most  part  of  the  summer,  he 
would  propose  to  stretdh  a  pair  of  wires  from  N.E.  to  S.W.,  and 
another  pair  above  or  beneath,  crossing  them  at  right  angles. 
I  refer  the  reader  to  the  descriptions  and  plans  at  295-6,  and 
shall  confine  what  further  remains  to  be  said  to  the  consideration 
of  the  manner  in  which  atmospheric  electricity  may,  upon  philo- 
sophical principles,  be  presumed  to  afiect  the  soil,  and  the  roots 
of  plants  growing  within  it. 

It  has  been  shown  that  the  air  is  an  electric,  while  it  remains 
dry  and  dense ;  consequently  that  it  must,  of  necessity,  act  upon, 
and  polarise,  the  moist  vegetable  tissues  which  are  in  a  growing 
state.  Mr  Forster's  experiments  with  iron  wires,  stretched  over 
poles  of  different  heights,  connected  with  others  buried  three 
inches  deep  in  the  soil,  and  enclosing  areas  of  land,  were  found 
to  fail,  or  at  least  to  become  inefficient,  when  tall-growing  plants 
— as  of  wheat  or  barley — attained  height  enough  to  attract  the 
electricity,  which  might^  perhaps,  have  passed  through  the  wires ; 
and  to  have  recovered  verdure  when  the  said  wires  were  elevated 
several  feet  above  their  first  position.  That  wires  so  arranged 
occasionally  give  forth  sharp,  pungent  sparks,  I  have  been  as- 
sured by  the  report  of  men  who  were  employed  to  put  them  up  ; 
and  that  the  compass  needle  has  been  deflected  when  suspended 
over  the  pole  wires,  has  been  attested  by  Dr  Forster.  Now,  ad- 
mitting the  force  of  such  evidences,  we  would  inquire  in  what 
manner  electricity,  thus  conveyed  to  the  ground,  can  act  upon  it 
so  as  to  stimulate  the  vegetable  organism  and  promote  the  for- 
mation of  sap  by  the  more  rapid  decomposition  and  laboration  of 
manure. 

I  believe,  with  Dr  Faraday,  that  they  imbue  every  atom  or 
ultimate  particle  of  matter,  and,  when  stimulated,  polarise  it, 
conferring  upon  the  said  particles  a  double  power,  which,  in  the 
current,  moves  in  opposite  directions  with  inconceivable  activity, 
and  communicates  the  same  powers  and  movements  to  the  par- 
ticles of  every  conducting  substance  within  the  sphere  of  their 
influence.  Thus,  then,  when  wires  are  stretched  above  crops, 
and  conducted  down  to  a  system  of  under-ground  wires,  arranged 
according  to  Mr  Sturgeon's  newly  proposed  modifications,  what- 
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ever  electricity,  with  its  transverse  electro-magnetic  radiafionSi 
may  pervade  the  elevated  wire,  will  act  throughout  its  particles, 
and  induce  similar  phenomena  in  every  portion  or  branch  of  the 
system  buried  under  ground ;  and  thence  proceeding  outwardly, 
will  act  upon  the  moist  particles  of  manure  and  earth  about  ami 
among  the  roots.  This  latter  action  is  strictly  electro- chemical, 
being  precisely  representative  of  that  which  a  living  plant,  efeo- 
trized  by  the  atmosphere,  exerts  individually  by  its  branching 
series  of  roots  and  rootlets,  upon  the  decomposable  substances 
adapted  to  its  nutrition. 

A  good  deal  has  already  been  said  of  induction  and  polariza- 
tion ;  but  in  order  to  render  the  theory  still  more  clear,  I  must, 
in  justice  to  its  advocate,  appeal  once  more  to  the  New  Besearchet. 
Thus,  at  p.  362,  No.  1165,  the  author  says — 

At  present,  I  believe  ordinary  induction  in  all  cases  to  be  an  action  of  eon* 
tiguous  particles,  consisting  in  a  species  of  polarity,  instead  of  being  an  action  of 
ei:her  particles  or  masses  at  sensible  distances;  and  if  this  be  true,  the  distinc- 
tion and  establishment  of  such  a  truth  must  be  of  the  greatest  consequence  to 
our  further  progress  in  the  investigation  of  the  nature  of  electric  forces.  The 
Imked  condition  of  electrical  induction  with  chemical  decomposition ;  of  voltaic 
excitement  with  chemical  action;  the  transfer  of  the  elements  in  an  electrotype; 
the  original  cause  of  excitement  in  all  cases  ;  the  nature  and  relation  of  conduc- 
tion and  insulation  ;  of  the  direct  and  lateral  or  transverse  action  constituting 
electricity  and  magnetism ;  with  many  other  things  more  or  less  incomprehen- 
sible at  present,  would  all  be  affected  by  it,  and  receive  a  full  explanation  in 
their  reduction  under  one  general  law. 

Dr  Faraday  has  made  other  advances  since  he  penned  the 
foregoing  in  1837,  and  more  of  the  mysterious  connexion  of  lights 
electricity,  and  magnetism  has  been  laid  open  by  experiment  I 
could  earnestly  wish  that  the  pure  solar  beam  were  always  made 
the  subject  of  these  investigations,  for  it  is  the  fountain  of  all, 
and  more  likely  to  lead  to  the  discovery  of  the  truth  of  nature 
than  the  secondary  light  emanating  from  chemical  combustion. 
However,  discovery  must,  perhaps,  proceed  step  by  step,  and  we 
\^  elcome  its  progress. 

One  more  quotation  must  suffice  to  disclose  the  position  of 
electric  laws,  as  we  find  it  in  the  opening  paragraphs  of  the  B^ 
'Searches  of  1838,  on  the  *  Nature  of  the  Electric  Force  or  Forces^* 
he  electric  current  had  been  viewed  throughout  as  an  axis  of 
oower  having  contrary  force,  exactly  equal  in  amount  in  contrary 
directions^  and  the  author  thus  embodies  the  principles  of  an 
hypothesis  derived  from  experiment:  it  assumes — 

That  all  particles,  whether  of  insulating  or  conducting  matter,  are  as  wholes 
*^iductor8. 

That  not  being  polar  in  their  normal  state,  they  can  become  so  by  the  in- 
luence  of  neighbouring  charged  partic^los,  the  polar  state  being  developed  at  the 
'distant,  exactly  as  in  an  insulated  conducting  mass  consisting  of  many  particles. 

That  the  particles,  when  polarized  t"*  in  a  forced  state;  pnd  tend  to  return 
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Tliat  being  as  wholes  conductors,  they  can  readily  be  charged,  either  bodUy 
or  poUirly. 

That  particles  which,  being  contiguous,  are  also  in  the  line  of  inductive  ac- 
tion, can  communicate  or  transfer  their  polar  one  to  another  more  or  les* 
readily. 

That  those  doing  so  less  readily  require  the  polar  forces  to  be  raised  to  a 
higher  degree  before  this  transference  or  communication  takes  place. 

That  the  ready  conmiuDication  of  forces  between  contiguous  particles  con- 
stitutes conductioii,  and  the  difficult  conmiunication  inavloUion;  conductors  and 
insulators  being  bodies  whose  particles  naturally  possess  the  property  of  com- 
municating their  respective  forces  easily  or  with  difficulty. 

That  ordinary  induction  is  the  effect  resulting  from  the  action  of  matter 
charged  with  exciting  or  free  electricity  upon  insulating  matter,  tending  to  pro- 
duce in  it  an  equal  amount  of  the  contrary. 

That  it  can  do  this  only  by  polarizing  the  particles  contiguous  to  it,  which 
perform  the  same  office  to  the  next,  and  these  again  to  those  beyond ;  and  that 
thus  the  action  is  propagated  from  the  excited  body  to  the  next  conducting 
mass,  and  there  renders  the  contrary  force  evident  in  consequence  of  the  effect 
of  communication  which  supervenes  in  the  conducting  mass  upon  the  polarization 
of  the  particles  of  that  body. 

With  this  statement  of  a  most  refined  hypothesis,  I  come  at 
last  to  the  consideration  of  its  applicability  to  electro-culture. 
It  may  so  happen  that  nature  is  all-sulBcient  to  supply  each  in- 
dividual plant  with  its  appropriate  share  of  atmospheric  power, 
and  if  so,  our  macbiirery  can  be  made  of  no  real  service.  Still, 
as  a  question  of  philosophy,  it  would  be  equally  edifying  and 
delightful  to  prove  that  a  stimulus  in  excess  was  at  command ; 
and,  with  that  discovery,  we  might  rest  pretty  nearly  certain  of 
the  mode  of  action  in  all  cases  where  a  series  of  copper  wires 
was  found  to  act  beneficially  upon  the  plants  growing  in  a  small 
plot  of  ground. 

By  the  propagation  of  excited  particles  throughout  that  system, 
we  should  act  upon  decomposable  particles  around  and  beyond  it; 
for  the  electric  power  thus  distributed  would  perform  the  roll  ot 
a  voltaic  apparatus  upon  the  moistened  manure  combined  with 
the  earth,  whether  they  were  organic  or  inorganic  in  the^r  na- 
ture. 

Let  experiment  prove,  beyond  question  or  doubt,  that  the  at- 
mospheric electricity  may  be  communicated  to  the  soil,  and  then 
the  cultivator  can  proceed,  step  by  step,  in  hope,  till  at  length, 
by  the  aid  of  chemical  science,  and  the  wise  application  of  me- 
chanical structure,  something  truly  beneficial  to  agriculture  may, 
in  process  of  time,  be  ascertsdned  and  adopted. 

The  use  of  Definite  Rules  for  determining  the  Merits  of  Stock  at 
Cattle- Competitions, — 1.  In  the  progress  of  science  and  art,  their 
principles  and  rules  acquire  definiteness  in  expression,  and  pre- 
cision in  application ;  and  in  both  these  respects,  it  is  conceived, 
the  system  which  is  ordinarily  pursued  in  deciding  upon  the 
merits  of  stock  at  competitions,  is  susceptible  of  considerable 
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improvement     In  the  following  papet,  means  of  amelioration 

are,  with  much  deference,  suggested,  and  some  collateral  bene- 
fits of  an  improved  method  of  procedure  are  pointed  out  K  the 
suggestions  should  be  deemed  worthy  of  attention,  no  doubt 
need  be  entertained  that  men,  eminent  for  their  scientific  and 
practical  attainments,  would,  in  the  exercise  of  their  wonted  libe- 
rality, when  any  object  of  interest  and  utility  is  sought  to  be 
accomplished,  readily  contribute  their  assistance  towards  the 
organization  of  the  necessary  preparatory  measures,  in  which 
much  of  the  difficulty  attendant  upon  the  adoption  of  the  pro- 
posed change  would  probably  be  experienced. 

2.  In  an  article,  by  Colonel  Le  Couteur,  on  the  Jersey  Cow, 
published  in  volume  V.  of  the  Journal  of  the  Royal  Agricultural 
Society  of  England^^  a  plan  is  described,  which  has  been  adopted 
in  that  island,  for  regulating,  by  definite  rules,  the  decisions  of 
judges  at  the  Cattle  Shows  of  the  Jersey  Agricultural  Society. 
The  rules  are  embodied  in  the  form  of  scales  of  points  —  one 
scale  for  bulls,  and  another  for  cows  and  heifers.  A  judicious 
selection  appears  to  have  been  made  of  animals  possessing  high 
degrees  of  excellence  in  dissimilar  respects,  from  which  standards 
of  ideal  perfection  were  framed ;  and,  undet  the  practical  appli- 
cation of  them,  great  improvement  seems  to  have  taken  place, 
both  as  regards  the  appearance  and  the  fattening  properties  of 
the  breed,  without  detriment  to  its  milking  qualities. 

3.  The  immediate  object  of  the  plan  is  to  describe,  with  accu- 
racy and  clearness,  those  points  or  characteristics  which,  accord- 
ing to  the  concurrent  opinions  of  the  most  experienced  and 
skilful  men,  denote  excellence  in  stock,  and,  bv  assigning  to 
them  numerical  equivalents  symbolizing  perfection,  to  furnish 
well-adjusted  standards,  easy  to  be  understood  and  applied,  for 
determining  the  merits  of  competing  animals.  The  process  of 
examination  indicated  by  the  scheme,  must,  indeed,  be  observed, 
to  a  greater  or  less  extent,  even  in  the  absence  of  determinate 
standards,  in  all  cases  in  which  the  decisions  pronounced  are  the 
results  of  a  wise  discrimination,  and  are  capable  of  being  main- 
tained and  defended  on  rational  and  intelligible  grounds. 

4.  The  scales  employed  in  Jersey,  for  the  breed  of  the  island, 
ire  as  follows : — 

'^^ile  for  Bulls. — 1.  Purity  of  breed  on  male  and  female  sides  reputed 
'"    hr-'np'  Drr-'-'CP'i  rifVi  and  yellow  butter,  .  ,  .4  Points. 


'  And  in  the  Eleventh  Annual  Report  of  the  Jetiey  AgrievUural  and  J7ot-Ct- 
%.  Jural  Society  for  1844,  pp.  41-2,  where  it  is  stated  that  "  the  above  points  were 
approved  of  and  decided  on  by  Messieurs  Brechaut,  Bevens,  Le  Gresley^  Simon, 
'nd  Le  Bas,  cattle-dealers,  in  presence  of  his  excellency  the  prendent^  and  the 
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2.  HeAd  fine  and  tapering,  cheek  small,  mazzle  fine  and  encircled  with 
white,  nostril  high  and  open,  horns  polished,  crumpled,  not  too  thick 
at  the  base,  and  tapering,  tipped  with  black ;  ears  small,  of  an  orange 

colour  within ;  eye  full  and  lively,  .  .  .  .8  Points. 

3.  Neck  fine,  and  lightly  placed  on  the  shoulders ;  chest  broad,  barrel 
hooped  and  deep,  well  ribbed  home  to  the  hips,         .  .  .    3     ... 

4.  Back  straight  from  the  withers  to  the  setting  of  the  tail,  at  right 
angles  to  the  tail ;  tail  fine,  hanging  two  inches  below  the  hock,     .3     ... 

6.  Hide  thin  and  morable,  mellow,  well  coTered  with  soft  and  fine  hair 

of  a  good  colour,      .  .  ,  .  ,  ,  .     3     ... 

6.  Fore  arm  large  and  powerful,  legs  short  and  straight,  swelling  and 

full  above  the  knee,  and  fine  below  it,  .  .  .  .     2     ... 

7.  Hind  quarters  from  the  buckle  to  the  point  of  the  rump  long  and 

well  filled  up ;  the  legs  not  to  cross  behind  in  walking,       .  .     2     ... 

8.  Growth,        .  .  .  .  .  ,  .  .     1     ... 

9.  General  appearance,  .  .  ,  ,  ,  .     2     ... 

Perfection  for  bulls,  ,  .  .  ,  .28 

No  prize  to  be  awarded  for  a  bull  having  less  than  20  points. 
Scale  for  Cows  and  Heifer ». — 1.  Breed  on  male  and  female  sides  re- 
puted for  producing  rich  and  yellow  butter,  .  .  .     4     ... 

2.  Head  small,  fine,  and  tapering;  eye  full  and  lively ;  muzzle  fine  and 
encircled  with  white ;  horns  poKshed  and  a  little  crumpled,  tipped 

with  black ;  ears  small,  of  an  orange  colour  within,  .  .     8     ... 

3.  Back  straight  from  the  Withers  to  the  setting  of  the  tail ;  chest  deep 

and  nearly  on  a  line  with  the  belly,  .  .  .  .     3     ... 

4.  Hide  thin,  moveable,  but  not  too  loose,  well  covered  with  fine  and 

soft  hair  of  good  colour,       .  .  ,  .  .  .     2     ... 

5.  Barrel  hooped  and  deep,  well  ribbed  home,  having  but  little  space 
between  the  ribs  and  hips;  tail  fine,  hanging  two  inches  below  the 
hock,  .  ,  .  .  .  .  .  .     4     ... 

6.  Fore  legs  straight  and  fine ;  thighs  full  and  long,  close  together 
when  viewed  from  behind ;  hind  legs  short,  and  bones  rather  fine ; 

hoofs  small ;  hind  legs  not  to  cross  in  walking,        .  .  .     2     ... 

7.  Udder  full,  well  up  behind ;  teats  large  and  squarely  placed,  being 

wide  apart ;  milk  veins  large  and  swelling,  .  .  .     4     ... 

8.  Growth,        .  .  .  .  .  .  .  .     1     ... 

9.  General  appearance,  .  .  .  .  .  .     2     ... 

Perfection  for  cowsf,  .  .  •  .  30     ... 

Two  points  to  be  deducted  in  the  case  of  heifers,  as  their  udders 
and  milk  veins  cannot  be  fully  developed  For  a  heifer,  therefore,  28 
points  will  indicate  perfection. 

No  prize  to  be  awarded  for  cow  or  a  heifer  having  less  than  21 
points. 

5.  The  principle  of  the  system  does  not  appear  inapplicable 
to  this  country.  Ou  the  contrary,  there  seems  reason  to  think 
that,  if  the  accurate  and  extensive  knowledge  of  stock,  which  so 
largely  exists,  were  made  available  for  the  construction  of  scales, 
adapted  to  the  various  cultivated  breeds  of  animals,  the  introduc- 
tion of  the  scheme  would  be  calculated  to  produce  important 
advantages;  and  the  following  examples  are  adduced  of  the 
benefits  which  it  would  be  fitted  to  realise: — 

1.  To  establish  well-defined  standards  of  excellence  for  difie- 
rent  breeds  and  classes  of  animab. 
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2.  To  promote  and  maintain  uniformity  in  the  grounds  of 
judgment  in  appreciating  the  merits  of  animals  at  compe- 
titions. 

3.  To  furnish  data  from  which  a  tolerably  correct  opinion 
might,  at  any  time,  be  formed  of  the  progress  towards  per- 
fection of  the  several  breeds  in  different  parts  of  the  countr)'. 

4.  To  supply  information  useful  to  breeders  of  stock. 

5.  To  impart  augmented  interest  to  public  exhibitions  of  stock, 
and  to  extend  correct  knowledge  of  the  constituents  of  ex- 
cellence in  the  configuration  of  animals. 

6.  The  first  of  those  advantages  would  be  inherent  in  the  plan 
itself;  the  second  would  arise,  as  a  necessary  consequence,  from 
its  application  at  cattle-shows ;  the  third  would  accrue  from  the 
appreciable  indications  which  the  decisions  of  judges  would  afford 
of  the  measures  of  advancement  attained  by  the  various  breeds 
in  different  districts ;  the  fourth  would  proceed  as  well  from  the 
lessons  to  be  derived,  in  a  general  sense,  from  rightly  adjusted 
scales  of  points,  as  from  the  particular  intimations  to  be  obtained 
from  the  details  of  actual  awards,  suggestive  of  the  means  fcr 
removing  excesses  and  supplying  defects  in  stock ;  and  the  fifth 
would  result  from  exhibiting,  along  with  prize  animals,  the  find- 
ings of  the  judges  indicating  the  marks  and  degrees  of  excellence 
by  which  the  animals  might  be  distinguished  in  comparison  with 
the  assumed  standards  of  perfection,  and  from  the  appropriate 
and  ready  expedient  which  would  thus  be  furnished  for  the  dif- 
fusion of  sound  information  relative  to  the  manifold  elements 
required  to  constitute  faultless  specimens  of  different  descriptions 
of  stock. 

7.  Standards,  displaying  superior  skill  and  intelligence  in  their 
adjustment,  could  scarcely  be  otherwise  than  highly  acceptable 
to  competitors,  inasmuch  as  they  would  strongly  tend  to  satisfy 
their  minds  that  whatever  estimate  might  be  formed  of  their 
stock  would  be  regulated  by  known  and  approved  criteria,  res- 
trictive of  exuberance  of  fancy,  and  promotive  of  coiTcct  appre- 
ciation. Judges,  indeed,  might  not  perhaps  be  disposed,  on  the 
first  blush,  to  view  them  with  equal  favour.  They  might  possibly 
regard  them  as  finical  and  artificial,  and  even  as  a  somewhat 
presumptuous  attempt  to  limit  their  discretion,  to  increase  their 
labour,  and  unduly  to  bring  their  adjudications  within  the  scope 
tf  vulgar  criticism.  Yet,  on  reflection,  they  too,  it  might  be 
loped,  would  rise  above  all  such  considerations,  and  be  won  to 
lie  advocacy  of  them.  As  men  of  understanding  and  practical 
cnowledge,  they  could  hardly  fail,  in  the  supposed  case,  to  be 
'onvinced  of  the  justness  of  the  standards,  as  exhibiting  the  best 
stablishcd  indications  of  excellence,  or  to  perceive  the  suitable- 
ie«^  ^^  tlu»TT>  u^  ->-.t)ef.fi!  f Ijpir  adaptat''^"  ^o  the  important  purposes 
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designed  to  be  accomplished  by  them;  while,  as  conscientious  and 
public-spirited  men,  charged  with  a  nice  and  responsible  duty,  it 
might  not  unreasonably  be  expected  that  they  would  willingly 
avail  themselves  of  the  aid  to  be  derived  from  them  in  the  dis- 
charge of  their  delicate  trust,  so  as  not  only  to  ensure  their  own 
approbation,  but  also  to  afford  satisfaction  and  instruction  to 
competitors,  as  well  as  gratification  and  benefit  to  the  public. 

8.  The  application  of  the  plan  would  be  comparatively  easy  in 
the  case  of  single  animals ;  and,  except  in  the  bearing  which  the 
standards  might  be  allowed  to  have  on  the  determination  of  judges 
generally,  it  might,  in  the  first  instance,  be  advisable  to  restrict 
the  use  of  them  to  single  animals,  or,  at  most,  to  small  lots: 

9.  The  standards  would,  of  course,  be  liable  to  modification, 
according  as  the  advancement  of  the  physiological  and  practical 
knowledge  of  the  domesticated  animals  might  render  necessary. 

Smut  in  Grain. — By  Mr  John  Lawson,  Elgin. — After  Goethe 
promulgated  the  doctrine,  that  all  external  organs  are  meta-- 
morphosed  leaves,  botanists  were  enabled  to  arrive  at  the  con- 
clusion, that  a  grain  of  wheat  is  a  single  leaf  in  an  altered 
state.  Strange  as  this  doctrine  may  appear,  yet  it  is  astonish- 
ing  how  curiously  it  coincides  with  the  fact,  that  when  the 
seeds  of  grain  are  affected  by  smut,  a  leaf  is  frequently  found 
growing  out  of  the  part  which,  in  a  sound  grain,  forms  the  pistil 
of  the  flower. 

The  object  of  this  paper  is  to  show,  that  smut  in  grain  is 
closely  connected  with  vegetable  morphology^  and  to  point  out 
the  manner  in  which  smut  is  produced,  and  how  it  may  be 
prevented. 

The  stamen  of  the  flower  of  a  plant  is  very  unlike  a  lecif,  and 
yet  in  double  roses,  paeonies,  tulips,  and  anemonies,  all  manner 
of  transitions,  from  stamens  to  petals,  may  be  detected.  Again, 
a  seed  of  wheat,  barley,  or  oats  consists  of  two  parts — an  outer 
or  external  body,  which  we  call  the  seed,  and  an  internal  body 
of  a  smaller,  but  nearly  similar  form,  and  of  a  green  colour, 
which  contains  the  milky  juice  of  the  seed. 

Now,  these  two  bodies,  which  remain  separate  and  distinct 
from  each  other  (in  the  earlier  stages  of  their  growth)  in  a  sound 
grain  of  wheat,  barley,  or  oats,  mix  or  amalgamate  together^ 
when  the  seed  assumes  the  form  of  a  smut-ball ;  for  when  in  the 
form  of  a  smut-ball,  there  is  no  division  of  the  seed  into  these 
two  bodies — like  one  cup,  as  it  were,  in  the  inside  of  a  larger  one 
— but  both  grow  up  into  one  united  spongy  mass  of  greenish 
coloured  matter,  without  producing  any  milky  juice.* 

*  See  Journal  of  Agriculture  for  March  1844.    A  p^i'^on  wishing  to  know  the 
JOURNAL. — OCTOBER  1846.  2  F 
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It  has  also  been  observed  by  botanists,  that  "wbrt  plants  are 
in  a  state  of  slow  growth^  as  in  hot  and  dry  sumnters,  the  appei^ 
doges  of  the  axes  of  the  flowers  are  retarded  in  their  growtl^ 
fixed  in  whorls,  and  receive  a  tendency  to  imperfect  developmenl^ 
which  will  inevitably  produce  flowers ;  while,  on  the  contrary,  no 
arrestation  of  growth,  nor  any  fixing  in  whorls,  or  only  parmUy 
so,  will  take  place  when  plants  are  in  a  state  of  constant  and 
rapid  growth ;  and,  consequently,  almost  nothing  but  leaves  wiU 
be  the  result  This  is  illustrated  by  a  fact  well  known  to  a& 
observing  gardeners,  viz.,  that  in  wet  and  warm  springs,  a  great 
number  of  the  blossom  buds  of  pears  and  apples  are  converted 
uito  leafbuds^  hy  the  excessively  rapid  developement  which  they 
imdergo — breakmg  up  the  whorls  of  their  flowers,  throwing  an 
excessive  quantity  of  sap  into  the  organs  which  had  been  de&» 
tined  for  flowering  purposes,  and  thus  converting  them  into 
leaves."  Now,  while  such  is  the  eflect  produced  on  the  flowers 
of  a  plant,  by  the  rapid  development  of  their  ports,  a  cause 
somewhat  similar,  acting  on  the  seed  itself,  would  make  the  outer 
and  inner  cups  of  the  seed  to  amalgamate  or  grow  together,  and 
change  the  structure  into  that  of  a  smut-ball,  in  whidi  no  inner 
cup  is  to  be  found,  the  whole  seed  being  one  mass  of  greemsh* 
coloured  vegetable  matter.* 

form  or  appearance  of  smut  in  barley  or  oats,  daring  the  flnt  stage  of  the  digeaiftj 
may  get  some  slight  idea  of  it  by  examining  minutely  the  heiul  of  a  cfbmmoii 
garden  cauliflower. 

*  The  change  produced  in  the  axes  of  the  whorls  of  the  flower  of  a  wheat 
plant  when  it  becomes  a  smut-ball,  may  be  thus  illiutrated.  Suppose  the  &€U«flC 
the  fructification  commonly  called  the  flower,  to  be  represented  by  fig.  1,  then 


the  calyx  rises  from  the  outer  circle,  the  co- 
rolla from  the  next  inner  circle,  the  stanacns 
from  the  next,  and  the  outer  and  inner  cup  of 
the  ieed  from  the  innermost- ones  6  c.  Now, 
as  the  circle  from  which  the  stamens  arise 
frequently  produces  petals  instead  of  stamens, 
80  from  the  base  from  which  the  seed  arises, 
(in  the  case  of  a  smut-ball,)  we  find  a  round- 
ish body  growing  up,  in  which  the  two  cups 
of  which  the  seed  is  composed,  form  one  ad- 
hering mass  of  greenish  matter,  which,  in  a 
few  days  after  it  is  fully  grown,  changes 
«uto  a  white  substance,  which  again  speedily 
A^hanges  into  the  black  foetid  powder  of  a  smut- 
ball.  Tliis  process,  which  alters  the  seed,  af- 
ects  also,  sometimes,  the  position  of  the  fila- 
uents  of  the  stamens,  so  as  to  unite  them  to 
lie  sides  of  the  smut-ball,  and  incorporate 
•^^em  with  its  substance. 

I  have  endeaToured,  hi  the  transrerse  slices 
•'  some  specimens  of  smut-ba]li>  and  of  real  i 
»ceds,  dried  in  their  green  state  betwixt  plates 
of  mica,  to  trace,  by  the  microscope,  the  man- 
"^er  in  which  the  inner  cup  becomes  amalga- 
'»«\te^  or  f»*^^»t^'tited  i"  2  «*i»'*-Wl.    ^^  t*"»i«> 


Fig.  1* 


It  is  a  yery  general  remark,  that  smut  k  more  prevalent  in 
one  season  than  another,  and  we  can  easily  see  how  this  takea 
place^  if  the  alteration  in  a  seed  which  beccnnes  smut,  namely, 
the  amalgamation  of  the  enter  and  inner  cups  of  the  seed  into, 
one  cohering  mass  of  greenish -coloured  matter,  arises  from  an 
alteration  in  the  cufis  of  the  aeed,  caused  by  the  stimulus  which 
the  plant  had  received  from  the  quantity  of  its  nourishment, 
or  from  the  manner  or  degree  in  which  that  nourishment  was  coo* 
veyed  to  it,  at  a  particular  stage  of  its  growth.  By  examining  a 
wheat^plant,  for  example,  it  will  be  found,  that  its  flowers  are 
aflected  by  this  disease,  ois  soon  ccs  they  are  formed  within  the 
plant ;  and  if  the  nature  or  supply  of  nourishment  at  the  time 
these  flowers  are  being  first  formed,  is  such  as  would  effect  a 
derangement  of  the  parts  of  the  flower,  a  somewhat  similar  pro- 
cess, acting  on  the  seed  itself,  would  also  have  a  tendency  to 
efleet  a  change  in  the  structure  of  those  parts  of  the  axis  from 
which  the  seed  arises — causing  the  two  parts  of  the  seed  to  grow 
up  in  one  cohering  mass  of  greenish  matter,  as  we  find  it  to  be. 

Considerable  light  might  perhaps  be  thrown  on  this  subject  by 
keeping  a  record  of  the  weather  and  state  of  the  soil,  at  the  time 
the  ears  or  spikes  of  plants  begin  to  form  within  the  plant,  and 
comparing  the  prevalence  or  absence  of  smut  in  a  field  at  a  later 
period,  or  at  harvest,  with  the  wet  or  dry  state  of  the  weather  at 
the  time  the  ears  or  spikes  began  to  form  within  the  plant* 

specimens  I  find  tbat  the  chaDge  takes  Fig.  3. 

place  at  that  part  of  the  seed  which  is  re- 

presented  hy  a  6,  in  the  smut-ball,  fig.  2. 

In  a  real  seed,  fig.  3,  a  greenish  hand  may 

easily  be  traced  as  pointed  out  by  the  line 

c  d  e  f  g  h  i  j,  the  part  of  which  marked 

e  f  g  h  /,  forms  a  cup  or  bladder  P,  into 

which  the  milky  juice  of  the  seed  flows. 

In  a  smut- ball  again,  the  outer  line  or  band, 

goes  fairly  round  the  ball  or  seed.    There 

is  no  branching  off  at  the  part  «  6  of  the  '  *" 

smut-ball,  fig.  2,  as  there  is  at  i  e,  fig.  3.    On  the  contrary,  the  spongy  mass  of 

which  the  smut-ball  is  composed,  grows  inwards  from  the  inner  surface  of  the 

outer  cup  /•  s  f,  fig.  2. 

In  a  smutted  ear  o{  barley,  the  axis  of  the  fmctiflcation  is  more  disarranged  than 
of  either  a  wheat  or  oat  plant,  so  that  not  only  are  the  two  cups  or  sacs  of  the  seed 
of  barley  amalgamated  together,  but  the  ccUi/x  also  is  found  growing  out  of  the 
sides  of  the  smutted  seed.  In  a  sound  seed  of  barley>  the  calyx  rises  out  of  the 
receptacle,  and  is  found  growing  at  a  little  distance  from  each  side  of  the  seed  ; 
in  a  smutted  seed  of  barley,  again,  the  calyx  is  frequently  incorporated  with^ 
and  grows  out  of  the  sides  of  the  diseased  seed.  In  the  one  case,  the  calyx  rises 
from  the  receptacle,  and  is  quite  detached  and  flree  from  the  seed  ;  in  the  other,, 
it  grows  out  of  the  smutted  seed.  In  a  smutted  plant  of  the  two-rowed  Tariety 
oi  barley,  we  may  have  a  striking  example  of  vegetable  morphology.  The  adhe^ 
£ion  of  parts,  also,  may  be  finely  iUu8trated»  wbereia  we  can  trace  the  calyx 
amalgamating  with,  and  coming  out  of  the  sides  of  the  diseased  seed. 

*  The  weather  of  1845  was  very  dry  in  Morayshire,  during  the  time  the  whea$ 
was  5>rming  its  ears  or  spikes  within,  the  plant,  and  we  heard  of  little  or  no  smut 
in  wheat  in  that  quarter  of  the  coimtry  thai  seaioo.  Again,  the  weather  be* 
came  very  wet  at  the  tune  many  fields  of  barley  and  oats  were  fiurmiDg  thais. 
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"When  a  change  is  effected  in  a  flower,  and  its  stamei^  con- 
verted into  ijetals,  we  find  that  the  plant  thus  qhang^  rcteifl? 
its  peculiarities,  and  continues  afterwards  to  produce  douUe 
flowers.  In  like  manner,  the  seed  of  a  plant  of  wheat,  barley, 
or  oats,  being  also  thus  partially  changed  in  structurCi  may 
have  a  tendency  impressed  on  it  which  will  make  it  completely 
smutted  when  again  grown,  for  the  axis  from  which  thie  seed 
springs,  being  partly  altered  in  the  plant  then  growing,  the  seed 
of  that  plant,  from  the  special  predisposing  cause  impressed  on 
it  by  the  first  change,  may  produce  another  fdant  in  which 
the  axis  of  its  flowers  will  be  still  more  altered ;  and  if  the 
stimulus  which  this  second  plant  receives  when  growing,  be  also 
of  such  kind  or  degree  as  to  increase  still  further  the  alterar 
tion  of  the  axis  of  its  seed,  a  more  smutted  plant  may  thqa 
arise ;  while,  on  the  other  hand,  a  properly  cultivated  soil,  by 
favouring  the  regular  development  of  the  dififerent  parts  oif  a 
plant,  may  counteract  the  causes  which  would  other  wise,  h^ye 
produced  smut  .    .  „. 

Smut,  as  has  been  already  stated,  appears  first  in  the  fori^^pf 
a  ball  of  a  pulpy-like  substance,  and  of  a  greenish  colour,  com- 

Sosed  of  vegetable  matter  like  the  parenchyma  of  a  plant,  anil 
lied  with  slender  threads  crossing  each  other  in  all  directionsy 
the  whole  soon  changing  into  a  black  corrupt  stinking  substance ; 
and  from  the  view  now  taken  we  can  easily  imagine  how  the 
various  vessels  emerging  from  the  dxis^  and  which  supply  nour- 
ishment to  the  seed,  and  to  the  pollen  of  the  stamens  wnose  fila- 
ments are  frequently  found  incorporated  with  the  side  of  the 
smut-ball,  being  disarranged,  and  pouring  their  juices  of  vari- 

•ears  within  the  plant,  and  in  those  fields  of  barley  and  oats,  I  found  smut  ex- 
tremely abundant.  In  many  fields  of  rye,  under  these  latter  circumstances,  I  also 
found  much  ergots  as  also  a  substance  in  barley,  which,  in  appearance,  r^ity  much 
resembled  ergot,  and  to  which  I  referred  in  this  Journal  for  March  1844.*  The 
■  ergot  of  rye  and  the  blackish  looking  substance  of  barley,  consist,  apparently*  of 
.a  whitish,  mealy,  farinaceous-like  substance,  elongated  beyond  the  calyx,  and 
^covered  with  a  black  skin.  In  the  production  of  these  bodies,  the  organ  or  gland 
X)T  the  seed  seems  to  be  altered  only  so  much  from  its  normal  state,  as  still  to  be 
able  to  perform  its  functions  in  part,  though  the  nature  of  its  products  is  partly 
iltered  in  their  chemical  constituents.  Thus,  the  ergot  of  170  possesses  peculiar 
]>ropcrties  which  render  it  useful  in  medicine  ;  and  it  is  probable  that  the  homy 
substance  of  barley  may  also  contain  altered  products,  though  I  am  not  aware  that 
ihey  have  yet  been  investigated,  or  that  this  homy  substance  had  been  previous^ 
discovered.  The  difference  in  its  structure,  however,  from  a  true  seed,  and  its  i^- 
-ambiance,  in  appearance  and  form,  to  ergot,  would  lead  me  to  condude  that  it 
uunuot  be  the  same  in  its  chemical  composition  as  a  real  seed  of  barley.  When 
these  ears  of  barley  are  examined  in  a  green  state,  a  clear  fluid,  like  water,  and 
(tossessed  of  a  sweet  taste,  frequently  exudes  in  considerable  qoantity  firom  the 
iiseased  floret 

*  la  the  Athenoeuni  for  September  1846,  in  an  account  of  a  meeting  of  tlie  Paris- Aoademy 
1  Sciences,  lield  on  18th  August  of  the  same  year,  mention  is  made  of  M.  VaUoi  haviag  an> 
•ounccd  to  the  Acadenijr,  that  he  bad  seen  ergot  in  barlej,  as'well  as  in  rjre.  It  ia  but  Justice  in 
•dr  correspondent,  Mr  Lawson,  to  state,  that  he  took  notice  of  the  existence  of  auch  a  tuh- 
stance  in  this  Journal  for  M»    *-    ***4— bein"  ^^~ente«n  months  prior  to  the  aimottnt^liieat 

««f«/lo    '»»  -M     -'all,  Jf'    m^^,. 
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OU8  kinds  into  an  unnaturally  swelling  body,  may  produce  a  sub- 
stance which,  from  its  peculiar  nature,  may  speedily  undergo 
decomposition,  and  produce  the  black  foetid  powder  of  smut-balh^ 
considering  especially  the  situation  of  the  ear  of  grain  at  the 
time  smut  is  forming,  being  then  enclosed  in  the  stalk  or  roUed- 
up  leaf  of  the  plant,  and  surrounded  with  air  and  moisture,  and 
the  plant's  natural  heat*  This  disarrangement  of  the  axis  of  the 
seed  is  often  so  great  as  to  extend  its  effects  to  the  whole  parts 
of  the  flower,  so  that  not  only  the  seed,  but  also  the  calyx  and 
corolla  are  affected  by  it,  and  filled  with  the  greenish-coloured 
vegetable  matter  above  referred  to,  which  becomes  corrupt  and 
black.  And  here  it  is  not  undeserving  of  remark,  that  we  only 
find  smut  in  such  plants  as  have  a  structure  of  seed  like  that 
we  have  now  described,  viz.,  tliat  which  is  presented  by  cor% 
grasses,  and  such  like,  whose  seeds  all  consist  of  one  cup  ^ow*- 
ing  within  another,  the  inner  cup,  in  its  normal  state,  contaming 
the  milky  juice.  This  remark  I  conceive  to  be  of  importance, 
because  if  smut  arises  from  the  disarrangement  of  the  axis  of  the 
seed,  causing  its  two  cups  to  grow  a  mass  of  greenish  matter^ 
as  we  actually  find  it  to  be,  then  no  other  plants  than  those 
of  this  structure  can  produce  smut,  and  this  we  also  find  to  be 
the  case. 

There  are  various  ways  in  which  the  supply  of  nourishment 
may  be  afforded,  either  in  quantity  or  quality,  so  as  to  alter  the 
axis  of  the  seed,  and  produce  smut  The  cloddy  nature  of  an 
ill-tilled  soil  has  its  own  peculiar  effects,  and  the  roots  of  plants 
may  produce  similar  results,  according  to  their  development  in  a 
badly  cultivated  soil.  Referring  to  practice,  we  find,  in  accord- 
ance with  this  remark,  that  an  ill-tilled  soil  has  generally  more 
smutted  plants  than  a  properly  tilled  one.  Much  rain  also, 
at  a  particular  stage  of  the  growth  of  a  plant,  as  already  stated, 
and  likewise  some  kinds  of  manure,  may  produce,  or  assist  in 
producing  the  same  effect,  for  we  know  that  alkalies,  silica,  and 
sulphates  act  on  the  straw,  whilst  phosphates  increase  the  quality 
and  weight  of  grain ;  and  of  late  years  we  have  seen  an  effect 
produced  on  the  vegetative  properties  of  seed,  by  steeping  it 
in  a  solution  of  mineral  substances,  previous  to  its  being  de- 
posited in  the  soil.  And  what  is  it  we  do  to  prevent  smut  ? 
Why,  we  apply  an  inorganic  solution  to  the  seed  before  sowing 
it  Thus,  we  pickle  seed  with  common  salt,  with  salts  of  cop- 
per, &c.  May  not  the  effect  of  these  applications  be,  while  they 
stimulate  the  growth  of  particular  organs,  to  check  the  growth 

*  It  is  found,  by  chemical  analysis,  that  smut  contams  a  considerable  portion 
of  nitrogen ;  and  Professor  Liebig  informs  us,  ••  that  there  is  in  the  nature 
of  nitron  some  peculiarity  which  givei  its  compounds  the  power  to  decompose 
spontaneously,  with  so  muoi  facility.*' 
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of  Others,  and  thus  fix  the  axis  of  the  seed,  and  prerent  its  fofxn- 
ing  in  such  a  way,  as  to  produce  a  swelled  mass  of  greenisb 
coloured  matter,  and  of  course  smut  ? 

I  have  frequently  observed  oat  and  bailey  plants  growing  up 
in  light  soils,  in  a  moist  and  warm  autumn,  after  the  crops  hare 
been  cut  down.  These  plants  of  second  growth  have  a  remark- 
ably mptc?  growth^  riang  from  the  root,  and  producing  flowers 
within  two  or  three  weeks,  and  in  such  plants  smutted  heads  are 
extremely  numerous. 

From  these  statements,  then,  it  would  apiiear  that  smut  has  a 
close  connexion  with  vegetable  morphology. 

The  moist  state  of  the  atmosphere  at  tjie  time  the  ears  or 
spikes  of  grain  are  first  being  formed  within  the  plant,  may  be 
aided,  or  prevented  producing  smut,  by  tiie  state  or  nature  of 
tiie  soil  as  regards  its  tillage,  its  wet  or  dry  state,  or  its  mineral 
contents ;  and  in  practice  we  find,  as  already  stated,  that  a  pro- 
perly cultivated  field  is  less  subject  to  smut  than  a  soil  impro- 
perly tilled,  because  the  former  favours  the  proper  and  regular 
development  of  all  the  parts  of  a  plant  Hence,  such  a  soil  may 
not  only  be  the  means  of  preventing  smut  altogether,  but  may 
also  diminish  its  amount,  where  other  causes  temiing  to  produce 
it  are  in  existence. 

The  substance  of  these  remarks  is — First,  that  as  the  different 
parts  of  the  flowers  of  a  plant  are  changed  into  one  another  by 
an  alteration  in  the  cuds  of  the  flowers,  by  particular  exciting 
causes,  so  also  the  seed  itself  may  likewise,  in  com  and  grasses, 
be  affected  and  changed  by  an  alteration  of  its  axis,  so  as  to 
make  the  two  parts  of  which  the  seed  is  composed,  grow  up  into 
one  united  greenish-cdoured  spongy  mass,  whereby  the  natural 
functions  of  the  different  parts  of  the  flowers  and  seed  are  de- 
stroyed, and  produce  that  mass  which  ultimatdy  becomes  of  a 
black  or  brown  colour,  and  is  called  smut — Second,  that  that 
mode  of  cultivating  the  soil,  and  those  applications  which  pro- 
duce a  regular  development  of  the  parts  of  a  plant,  are  the  best 
preventatives  of  this  destructive  malady. 

Bum  MiardocNs  Notes  and  RemarJis  made  in  Jersey^  France^ 
§*c.* — Having  ourselves  derived  pleasure  and  profit  from  the 
perusal  of  this  impretending  work,  we  are  desirous  to  draw  the 
attention  of  our  readers  to  it,  and  permit  them  to  share  in  our 
Ratification  as  far  as  a  few  extracts  may  enable  them  to  do  sa 
Like  most  of  our  Scottish  country-gentlemen,  the  author  is  wefl 

*  Notes  and  Jlemarks  made  in  Jersey,  France,  Italy,  and  tihe  Mediter- 
ranean, in  1843  and  1 844.     Ry  J.  Bum  Murdoch,  Esq.    MllDam  BlackWoMJl 
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acquainted  with  the  practical  details  of  fanning  and  rural  econo- 
my in  general;  and  he  occasionally  furnishes  us  wilii  matter 
which  falls  directly  within  the  scope  of  our  Journal.  The  author 
•disclaims  the  idea  of  writing  a  book  of  travels.  EUs  object  is 
merely  to  record  certain  observations,  believed  worthy  of  atten- 
tion, which  a  recent  visit  to  the  Continent  afforded  him  the  oppor- 
tunity of  making.  His  constant  practice  was  to  mix  with  the 
people  of  the  different  countries  through  which  he  passed — to 
travel  by  public  modes  of  conveyance  in  preference  to  private 
ones — and  to  manage  in  every  instance  for  himself,  what  many 
travellers  devolve  on  the  agency  of  others.  He  thus  obtained 
opportunities  of  studying  character,  and  familiarising  himself 
with  national  habits  and  modes  of  managing  business,  of  which 
many  English  gentlemen,  by  travelling  too  much  in  state,  com- 
pletely deprive  themselves. 

Mr  Murdoch's  is  one  of  the  few  works  of  modem  travel,  that 
we  should  like  to  have  seen  more  bulky  and  comprehensive.  He 
has  been  too  anxious  to  avoid  touching  on  subjects  which  have 
been  handled  by  others.     He  says — 

As  I  shall  avoid  copying  from  the  writings  of  others  who  have  preceded 
me,  I  shall  be  prevented,  in  many  cases,  from  noticing  the  most  important 
features  and  events  connected  with  the  plaoes  through  which  I  pasted.  The 
reader  will,  therefore,  neither  find  in  my  volume  a  chapter  on  the  Louvre, 
and  its  works  of  art,  nor  upon  the  other  wonders  and  attractions  of  the  capi- 
tal of  France,  just  because  I  do  not  choose  to  reprint  Galignani^s  Paris  puide ; 
and  neither  may  he  consult  my  book  for  an  account  of  the  sieges,  and  cap- 
tures, and  surrenders,  of  the  fortresses  of  Malta  and  Gibraltar. 

It  is  easy  to  carry  this  feeling  too  far.  It  is  very  true  that  the 
history  of  such  places,  in  all  its  extent  and  importance,  ought  to 
be  sought  for  in  woAs  expressly  devoted  to  the  subject ;  but 
these  are  not  always  at  hand,  and  even  if  they  were,  we  may  not 
be  disposed  to  consult  Uiem.  In  lending  our  attention  to  such 
important  localities,  is  it  not  an  advantage  to  be  occasionally  re- 
minded of  a  date,  or  an  important  incident,  even  though,  ^  so 
doing,  we  cease  to  be  original  ?  It  is  a  great  convenience  to  a 
general  reader,  even  though  he  may  once  have  known  the  facts, 
or  could  ascertain  them  by  application  to  the  proper  quarter. 
An  occasional  reference,  also,  to  eventful  occurrences,  of  which 
any  given  locality  may  have  been  the  scene,  enables  us  more 
readily  to  realise  its  historical  associations,  while  it  forms  a  kind 
of  central  point  around  which  our  own  observations  may  gravitate 
— a  kind  of  osteology,  giving  coBsistency  and  support  to  what 
otherwise  would  be  feeble  and  unconnected.  Our  author  seems 
to  think  that  it  is  impossible  to  write  in  an  original  and  profitable 
manner  on  subjects  which  have  been  so  often  written  on  as  the 
great  works  of  nature  and  art  that  attract  the  eye  of  the  Euro> 
pean  traveller.     It  would  be  a  pity  if  any  such  notion  wore  to 
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prevent  any  competent  person  from  writing  a  journal,  or  even,  if 
he  thought  proper,  of  laying  it  before  the  pubUe.  Although  the 
objects  to  be  seen  may  be  in  their  own  nature  nearly  invarkUe, 
yet  they  are  continually  presenting  new  aspects  and  relations, 
•according  to  the  medium  through  which  they  are  viewed.  The 
mental  qualities  of  the  individual  observer  constitute  that  medium, 
and  it  will  vary  according  to  original  constitution,  educational 
acquirements,  and  professional  bias.  No  one  of  good  sens^ 
powers  of  observation,  and  general  intelligence — such  as  the  pre- 
sent author — need  hesitate,  therefore,  to  record  his  own  observa- 
tions on  the  interesting  objects  that  fall  under  his  eye^  merely 
because  they  may  have  exercised  a  multitude  of  other  pens.  If  he 
write  from  his  own  mind  he  will  be  original,  and  in  all  likelihood 
instructive,  and  his  remarks  will  commend  themselves  more  espe- 
cially to  those  whose  natural  and  acquired  qualities  of  nund 
resemble  his  own. 

Our  author  gives  some  account  of  the  state  of  agriculture  in 
the  island  of  Jersey,  where  he  resided  for  some  time. 

The  climate  of  Jersey  is  very  mild,  and  damp,  and  soft,  peculiarly  favoor- 
able  to  vegetation.  Indeed,  the  pasture-grasses  never  ceased  growing  the 
whole  season,  and  milch-cows  were  constantly  out  in  the  fields.  I  visited  tbe 
dairy  of  Mr  G—  upon  the  8  th  March ;  his  cows  were  all  in  the  fiekl,  and 
the  g^ass  very  rich,  reaching  halfway  up  to  their  knees.  This  gen^man 
may  be  taken  as  a  good  specimen  of  one  of  the  best  of  the  native  Jersey  pro- 
prietors and  farmers.  His  farm,  facing  the  south,  upon  St  Aubin^a  Bay,  con- 
sists of  about  fifty  acres ;  of  these,  eight  acres  only  are  under  the  plough,  the 
rest  being  orchard  and  meadow.  The  grain  grown  is  all  consumed  by  the 
family,  the  butter  and  cider  constituting  the  marketable  portion  of  the  pro- 
duce; 4*20  hogsheads  of  cider  were  made  on  the  farm  in  1843,  which  was  not 

reckoned  a  good  apple  season.     .     .     .    Mr  G *8  stock  of  cows  were,  as 

a  whole,  the  finest  specimens  of  the  breed  I  had  seen.  I  had  much  conversa- 
tion with  him  on  the  subject  of  the  dairy  stock  of  the  island;  and  he  agreed 
with  me  in  thinking,  that  the  Jersey  farmers  are  breeding  too  much  in  and 
in,  and  too  much  sacrificing  size  and  bone  to  artificial  points  of  excellence  and 
beauty,  which  they  judge  as  evidences  of  purity  of  breed.  I  was  the  more 
convinced  of  the  truth  of  this,  after  witnessing  the  show  of  bulls  which  took 
place  in  April  following.  The  animals  exhibited  were  really  very  pretty; 
their  beauty,  however,  was  more  that  of  the  deer  than  of  the  bull ;  and  it  may 
probably  excite  a  smile  in  my  reader  to  be  informed,  that  the  prize-bulls, 
gaudily  decorated  with  ribbons,  (the  evidences  of  their  success  in  the  compe- 
tition,) were  generally  led  home  by  women,  more  like  pet  sheep  than  any 
thing  else.  The  regulations  as  to  rings  in  the  bulls*  noses,  enforced  in  Bri> 
♦«\in  upon  such  occasions,  are  unnecessary  and  unknown  in  Jersey.  MrG— — 
tnentioncd  to  me  his  intention  of  attending  the  English  agricultural  show  at 
Southampton  in  August  following,  and  purchasing  a  Devon  bull.  I  advised 
.lim  strongly  against  that  plan  ;  the  difference  between  the  Devon  and  Jersey 
breed  being  too  great.  My  advice  to  him  was  to  send  to  Scotland,  and  get 
one  of  the  purest  Ayrshires  he  could  obtain.  The  Jersey  and  Ayrshire  are 
greeds  both  cultivated  for  their  milk;  they  have  very  many  points  of  resem- 
blance in  common ;  and  the  superior  size  and  bone  of  the  Ayrshire  breed 
vould  renovate  and  strengthen  that  of  Jersey,  without  materially  changing 
^he  type  •«''  'h*\p''  r^f  t^'^  pnim^l,—  n. .«» 
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^  The  soil  in  Jersey  is  remarkably  fine;  deep,  and  dry,  and 
friable.  In  order  to  obtain  sufficient  depth  of  soft  soil  for  the 
roots  of  some  of  the  plants  they  cultivate,  the  farmers  have  fre- 
quently recourse  to  trench-ploughing,  and  do  not  hesitate  to  bury 
from  time  to  time  the  whole  upper  or  previously  cultivated  por- 
tion of  the  soil,  and  bringing  up  an  entirely  new  portion*  This 
operation  is  performed  by  the  great  plough. 

This  implement,  on  one  occasion  when  our  author  saw  it  in 
action, 

Was  drawn  by  eight  horses,  preceded  by  a  small  plough  with  two  horses. 
The  small  plough  cut  off  a  slice  from  the  surface,  of  about  ten  inches  broad, 
and  four  deep,  which  fell  into  the  bottom  of  the  furrow  which  had  been  pre^ 
.  vioHsly  made ;  the  large  plough  then  came  up,  taking  witli  it  the  same  breadth 
of  furrow,  but  going  down  to.  a.  further  depth  often  inches,  which  slice  was^ 
lai5  over  upon  the  top  of  the  last  or  surface  slice ;  thus  completely  burying  it, ' 
and  altogether  ploughing  to  a  depth  of  fourteen  inches.  The  eight  horses 
were  yoked  two  and  two,  and  appeared  to  be  working  up  to  their  full  strength 
when  making  the  furrow.  The  plough  was  very  clumsy,  and  not  very  well 
harnessed,  so  that  much  force  was  unnecessarily  wasted  m  the  operation.  It 
is  evident,  if  the  whole  horses  were  somewhat  distressed  in  making  the  fur- 
row in  the  centre  of  the  field,  that  when  they  came  to  the  turn,  the  whole 
stress  falling  upon  the  horses  next  the  plough,  they  would  be  unequal  to  the 
task.  Such  was  the  case ;  and,  in  orcler  to  I'cmedy  the  defect,  at  the  end  of 
the  furrow  was  a  spadesman,  who  made  a  ditch  or  trench  of  several  yards 
long  in  the  same  line,  so  that  the  plough  had  then  no  soil  to  turn  over,  and 
the  last  horses  had  only  to  carry  the  plough  round.  The  top  of  the  opposite 
furrow  was  prepared  in  a  similar  manner,  by  which  means  the  ftiU  stress  was 
not  put  upon  the  plough  till  the  whole  eight  horses  were  in  line,  and  able 
thus  to  exert  themselves  in  company.  Notwithstanding  all  this,  the  horses 
seemed  to  struggle  very  much,  both  in  taking  the  turn  and  in  again  com- 
mencing the  opposite  furrow.  They  were  otherwise  well  trained  to  the  work, 
and  took  the  turns  at  the  word  of  the  driver.  The  land  is  ploughed  in  breaks 
or  patches — the  horses  always  going  round  from  one  side  of  the  break,  what- 
ever may  be  its  breadth,  to  the  other,  so  that  there  are  no  ridges  visible ;  and, 
when  finished,  it  resembles  one  of  our  well-drained  fields  which  are  ploughed 
without  ridges,  by  means  of  the  shifting  mould-board  plough.  On  this  occa- 
sion, there  were  ten  horses,  eight  men,  erne  hoy^  and  two  women  employed ; 
and  the  farmer  informed  me  that  they  could  do  nearly  two  statute  acres  a-day. 
The  ploughmen  give  themselves  very  little  trouble  as  to  making  a  straight 
furrow ;  providing  the  land  is  all  stirred  and  deepened,  they  care  for  nothing 
more.  There  are  spadesmen  constantly  employed  smoothing  and  straighten- 
ing the  surface  after  the  plough ;  indeed,  the  last  made  furrow  exhibits  a  line 
very  graceful  from  its  curves,  reaching  at  some  parts  its  proper  extremity,  and 
at  others  a  yard  within  it.  The  spadesmen  remedy  this  defect,  and  dig  up 
the  parts  that  have  escaped  the  plough  ;  and,  after  the  whole  has  been 
smoothed  and  straightened,  it  makes  altogether  a  very  tolerable-looking  job. 
—p.  38. 

The  value  of  sea-weed  as  a  manure  is  well  known  in  Jersey^ 
and  the  mode  in  which  they  set  about  the  collecting  of  it  is  rather 
peculiar.  The  vraic  {yarecj  sea-weed)  harvest,  which  is  the 
gathering  of  the  sea-weed  surrounding  the  coasts. 

Is  regulated  by  the  states,  t.  e,  they  issue  permission  to  begin  cutting  upon 


a  oertoia  day,  aod  fix  a  time  at  which  it  is  to  oeaae.  Fridaj,  the  l§t  oi  March, 
was  this  year  (1844)  the  day  of  its  commencement,  and  early  that  foreaobn,  I 
rej)aircd  to  the  point  of  Le  Hocq  to  witness  the  operation.  The  rocks  at  this 
point  extend  a  very  great  way  from  Ae  shore  at  low  water,  aofl  an  cefvered 
with  the  sea-weed.  Upon  this  occasion,  the  tide  was  "very  far  aat,  and  little 
appearanoe  of  bustle  was  obserrable  from  the  shore,  the  dark  natare  of  the 
rock  preventing  the  people  heing  seen  from  such  a  distance.  Of  eourse,  they 
commence  operations  when  the  tide  is  furthest  out,  and  retreat  as  it  rises.  1 
walked  out  to  the  furthest  extremity  of  the  dry  portion,  and  there  the  miilti* 
tndes  of  men,  and  women,  and  children,  and  horses  and  carta,  wUch  aevered 
the  rocks,  quite  astonished  me.  The  weed  is  cut  from  the  rocks  by  ihort 
hooks,  and  laid  in  small  heaps,  and  then  loaded  upon  the  carts  and  driven  ofT, 
till  it  is  carried  beyond  high-water  mark,  where  it  is  generally  emptied  and 
left,  to  be  carried  inland  at  leisure.  It  is  a  very  wet  job,  but  still  thie  comrtry 
people  like  it — ^it  brings  them  together ;  and  many  courtships  are  said  to  to 
carried  on  at  vraic  harvest.  They  bake  bread  of  a  particular  kind  for  the  oc- 
casion, and  their  food  is  otherwise  of  a  more  generous  description  than  what 
is  in  general  use ;  it  is,  in  fact,  a  kind  of  gathering  or  meeting  of  the  whole 
people,  and,  as  such,  causes  a  variety  and  stir  in  the  ordinary  routine  of  the 
Jersey  life.  The  sea- weed  is  chiefly  used  as  a  manure  for  grass  and  garden 
crops. — p.  45. 

The  following  is  the  author's  account  of  the  market  at  Vire : — 

It  being  the  weekly  market-day,  I  got  up,  as  usual,  early,  to  inspect  the 
several  markets.  There  was  a  very  large  assemblage  of  good-looking  and 
well-dressed  farmers  and  peasants.  There  were  a  great  many  cows,  a  number 
of  long  waggon-shaped  carts,  filled  with  lime,  in  an  unoccupied  space  of 
ground  before  the  inn  ;  but  the  curiosity  of  the  morning  was  the  pig-market. 
The  quantity  of  pigs  and  swine  was  immense,  such  as  I  never  saw  congpne- 
^tcd  before  in  any  other  place.  The  pigs  were  brought  to  market  in  carts. 
These  carts  being  unyoked,  and  ranged  in  a  double  line,  formed  a  street,  down 
which  the  purchasers  paraded,  and  inspected  the  various  lots  at  their  pleasure. 
There  were  upwards  of  100  cart-loads  of  pigs,  each  containing  a  litter  of 
about  seven  or  eight;  and  when  I  mention  that  the  purchaser,  as  he  or  she 
made  their  rounds,  stopped  at  each  cart,  and  had  each  individual  pig  exa- 
mined, by  catching  it  by  the  hinder  leg,  and  suspending  it  in  the  air  by  the 
foot  while  it  was  handled,  the  noise  made  by  the  junior  squeakers  is  not  to 
be  described.  I  saw  one  man  who  had  several  whole  families  eaamined,  one 
after  another ;  and  as  long  as  I  watched  his  progress,  he  made  no  purchase ; 
although  the  noise  he  made  that  morning,  or,  at  least,  caused  to  be  made,  in 
the  world,  might  have  gp:'atificd  the  largest  ambition. 

The  poultry  and  egg  market  is  in  the  centre  of  the  town,  and  was  Tery 
largely  supplied :  tlicre  were  above  600  Normandy  women  selling  poultry, 
eggs,  and  butter,  all  wearing  the  monstrous  high  head-dress  of  the  district, 
and  they  formed  a  very  singular  group.  The  prices  of  all  these  commodities 
were  moderate. 

The  farmers  and  country  people  who  crowded  the  streets  were  of  respectable 
appearance,  and  decidedly  better  to  live  in  the  world  than  their  neighbours  to 
^'  west.     The  horses  were  good,  many  of  the  farmers  riding  into  town  on 

» T  smart  roadsters,  while  tlie  carts  and  produce  were  under  the  chan^  of 
neir  servants.  The  carts  and  harness  were  most  substantial,  and  well  kept ; 
■^he  weight  of  some  parts  of  the  harness  is,  however,  quite  preposterona.  At 
X  saddler's  shop,  there  was  a  collar  exhibited  for  sale,  the  weight  of  which, 
nth  its  huge  edges  and  flaps,  was  between  two  or  three  stones. — ^p.  107. 

Jt  is  easy  to  discern,  from  the  signs  of  the  times,  that  one  of 
h<    'iV-pn^   Tiiiini    r-Y  \nr^    -norn^r*    h^  '^tt'^ntion  of  the  public 
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mind  in  this  country,  and  be  subjected  to  a  keen  discussion,  is  die 
law  of  entail.  The  results  arising  from  the  operation  of  that  law, 
in  Scotland  especially,  are  becoming  most  momentous,  and  if  al- 
lowed to  go  unchecked,  may  lead  many,  even  of  the  more  mode- 
rate and  judicious  of  our  countrjrmen,  to  desire  some  sweeping 
and  fundamental  change  in  the  distribution  of  landed  property. 
France  and  Scotland  presents  us  with  instances  of  the  two  oppo- 
site extremes  in  regard  to  tliis  matter,  die  too  great  subdivision  of 
property  on  the  one  hand,  and  its  excessive  accumulation,  in  the 
hands  of  a  few  individuals,  on  the  other.  In  a  monarchical 
government,  such  as  is  best  suited  to  the  genius  of  the  British 
people,  the  necessity  of  some  provision  for  keeping  up  a  powerful 
aristocracy,  as  an  intermediate  influence  between  die  crown  and 
the  general  population,  appears  most  obvious ;  but  for  the  main- 
tenance of  such  a  class,  there  is  no  need  that  they  should  mono- 
polise the  soil  of  the  country ;  and  their  existence,  with  all  neces- 
ssry  power  and  influence,  is  quite  compatible  with  a  material  re- 
laxation of  tlie  existing  laws  respecting  the  conveyance  of  landed 
property.  Mr  Murdoch's  observations  on  this  subject  a])pear  to 
us  to  he  very  judicious,  but  we  have  not  space  to  quote  them. 

Having  long  taken  a  deep  interest  in  the  veterinary  college  at 
Edinburgli,  as  chairman  of  the  committee  of  members  appointed 
by  the  Directors  of  the  Highland  and  Agricultural  Society  of 
Scotland  to  superintend  and  regulate  its  affairs,  Mr  Murdoch 
was  naturally  desirous  to  ascertain  how  such  establishments  are 
conducted  on  the  Continent  With  this  view  he  visited  the  vete- 
rinary college  at  Alfort,  a  few  miles  distant  from  Paris,  and  was 
shocked  to  find  that  it  was  the  pracdce  diere  to  dissect  living 
horses. 

Upon  entering  into  what  appeared  to  be  a  place  of  dissection,  I  foand  my- 
self surrounded,  not  by  dead,  but  by  living  subjects.  It  was  a  building  or 
shed,  o))en  to  the  air  on  one  side,  furnished  with  many  strong  pillars  rising 
froin  the  floor  to  the  roof.  Here  lay  six  or  seven  living  horses,  fixed  by  eveiy 
possible  mechanical  device  by  the  head  and  feet  to  these  pillars,  to  prevent 
their  struggling,  and  upon  each  horse  were  six  or  seven  men  engaged  in  per- 
forming the  different  surgical  operations.  The  sight  was  truly  horrible.  The 
operations  had  begun  early  in  the  forenoon;  it  was  neariy  thrte  o'clock  in  the 
afternoon  when  we  entered  the  pkee  ;  so  the  poor  wretches,  as  may  be  sup- 
posed, had  ceased  being  able  to  make  any  very  violent  struggles,  but  thedem 
heaving  of  the  still  panting  chest,  and  horrid  look  of  the  eyes,  when  such 
were  as  yet  rcmdning  in  the  head,  while  the  head  itself  was  firmly  fixed  to  a 
pillar,  was  harrowing  beyond  endnrance.  The  students  had  begun  their  days' 
work  on  the  least  vital  part?  of  the  animal ;  the  trunks  of  the  animals  were 
there,  haxing  lost  tails,  ears,  hoois,  &c. ;  and  they  were  now  engaged  in  par- 
forming  the  more  important  operations,  such  as  tving  the  nudn  arteries,  and 
boring  holes  in  the  head,  and  cutting  in  upon  all  the  most  sensitive  and  tender 
places,  on  purpose,  as  w»  were  infonned,  upon  our  expressing  horror  at  the 
sight,  that  they  might  see  the  retraction  and  motion  of  the  several  nerves  and 
muficles.    One  animal  had  one  side  of  the  head,  including  eye  and  ear,  ctHSr 
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pleiely  dissected,  and  the  students  were  engaged,  when  we  entei^/!n  ikying 
open  and  cauterizing  the  ankle  of  the  same  animal.  What  I  ha^e  descritkn 
was  the  result  of  the  observation  of  a  few  seconds.  I  grew  absolnlftly  sick, 
and  hastened  away  from  this  abode  of  horrid  cruelty — p.  166. 

French  operators  often  show  such  a  wanton  disregard  of  ani- 
mal suflFering  as  is  here  noticed.  Some  of  their  itinerant  lecturei^ 
have  sometimes  disgusted  a  British  audience^  with  similar  exhibi- 
tions. We  remember  one  in  particular,  who  used  to  operate  on  a 
living  dog,  in  illustration  of  his  prelections,  and  even  to  introduce 
the  animal,  partially  dissected,  on  several  successive  occasions. 
Our  abhorrence,  however,  of  such  revolting  cruelty,  is  apt,  per- 
haps, to  lead  us  too  far  in  an  opposite  direction.  We  may  admit, 
with  our  author,  and  the  other  authorities  to  whom  he  refers,  thai 
the  dissection  of  living  animals  is  unnecessary,  but  we  cann6t 
help  thinking  that  it  may  at  times  be  highly  expedient  It  seietus 
reasonable  to  suppose,  that  the  knowledge  acquired  by  the  exa- 
mination of  an  animal  as  nearly  as  possible  in  the  same  condition 
as  that  on  which  we  are  to  operate  for  the  purpose  of  effecting  k 
cure,  will  be  much  more  accurate  than  that  obtained  by  the  exaf; 
mination  of  an  animal  in  a  totally  different  condition.  Now,  it  ife 
the  living  animal  we  attempt  to  cure  by  our  operations;  and  if 
we  begin  to  practice  the  knowledge  we  acquired  under  one  set  6t 
circumstances,  under  circumstances  so  entirely  different  as  those 
presented  by  a  living  animal  and  a  dead  one,  do  we  not  foregb 
some  of  the  most  probable  means  of  success  ?  Many  operations^ 
moreover,  cannot  be  performed  at  all  on  a  dead  subject,  because 
they  have  to  do  with  the  actual  phenomena  of  life  and  feeling. 
The  very  desire,  therefore,  to  dimmish  suffering,  may  lead  us  to 
place  a  living  subject  under  the  scalpel ;  because  that  may  be  the 
only  way  of  obtaining  the  means  of  preventing  or  diminishing  the 
amount  of  suffering  in  multitudes  of  other  animals.  The  balance^ 
on  the  score  of  humanity,  may  be  in  favour  of  such  a  proceeding; 
but  it  would  obviously  be  justifiable  only  on  rare  and  urgent  oc- 
casions, and  even  then  on  the  sole  condition  that  every  thing 
practicable  should  be  done  to  prevent  an  unnecessary  amount  of 
suffering.  The  wholesale  and  habitual  manner  in  which  these 
living  dissections  are  conducted  in  the  veterinary  school  of  Alfort^ 
is  disgusting  and  atrocious,  and  is  alike  disgraceful  to  the  indivi- 
duals who  practise,  and  to  the  nation  that  tolerates  it 

It  is  a  pity  that  Mr  Murdoch's  interesting  book  has  not  been 
more  carefully  brought  through  the  press.  The  errors  in  compo*- 
jition  are  numerous — ^words  are  occasionally  used  in  an  improper 
jense — such  as  channel  for  gravel,  page  175 ;  and  we  notice  other 
■naccuracies  which  are  unseemly,  and  which  the  least  care  would 
♦lavp  ^''oided.  These,  we  feel  assured,  will  be  corrected  in  a  se^ 
^0**-     .iH/-n    iIiomIH  pn/»)i  hp  ro/i,nroH  .  and,  iu  that  event,  W6  ffeel 
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confident  that  we  express  the  opinion  of  the  majority  of  his  readers 
when  we  say,  that  if  his  portfolio  afford  the  materials,  we  should 
be  well  pleased  to  see  the  present  volume  doubled  in  size. 

Ybuatt  on  the  Dog* — This  is  one  of  the  publications  issued 
under  the  long  familiar  name  of  the  Society  for  the  Diffusion,  of 
Useful  Knowledge,  some  time  before  that  association  became  ex^ 
tinct  It  fully  upholds  the  high  character  which  so  many  of  the 
works  sanctioned  by  that  society  have  held,  and  which  so  well 
entitle  it  to  the  gratitude  of  the  public.  So  much  has  rdcently 
been  written  on  the  history  of  the  dog,  that  little  that  is  new  can 
now  be  advanced  on  the  subject,  and  a  considerable  time  may  be 

1)ennitted  to  elapse  before  materials  for  a  new  work  can  acciynu* 
ate.  Mr  Youatt  has  here  given  us  all  that  is  essential  in  the  na- 
tural history,  properly  so  called,  of  this  animal,  and  descj^ibeet  all 
the  principal  varieties,  illustrating  the  subject  with  veiy  beauti- 
fully engraved  figures.  He  then  enters  upon  the  qualities  of  the 
dog,  its  senses,  intelligence,  &c. ;  and  this  is  succeeded  by  a  de- 
scription of  the  skeleton,  the  anatomy  of  the  various  parts,  the 
diseases,  and  best  mode  of  treatment.  On  the  two  last-mentionr 
ed  departments  he  dwells  at  considerable  length ;  and  his  exten- 
sive experience,  and  well-known  skill  as  a  veterinarian,  give  great 
weight  to  his  opinions  as  to  the  causes  of  disease  and  the  cura- 
tive treatment.  The  work,  therefore,  is  very  comprehensive  and 
complete,  and  we  could  not  name  another  which  so  satisfactorily 
combines  all  that  is  most  important  for  the  keeper  of  dogs  to  be 
acquainted  with ;  while  a  plentiful  sprinkling  of  anecdotes  and 
canine  adventures  affords  attraction  to  the  reader  who  seeks 
matter  merely  for  amusement. 

It  is  well  known  what  cruelties  the  dog  has  been  subjected  to 
in  this  country  by  being  used  as  a  beast  of  draught ;  yet  our  au- 
thor does  not  object  to  it  being  so  employed  under  certain  re- 
strictions. 

He  is  so  in  the  Northern  regions,  and  he  is  as  happy  as  any  other  animal 
in  those  cold  and  inhospitable  regions.  He  is  so  in  Holland,  and  he  is  as 
comfortable  there  as  any  other  beast  that  wears  the  coUar.  He  is  not  so  in 
Newfoundland ;  there  he  is  shamefully  treated.  It  b  to  the  abuse  of  the 
thing — the  poor  and  half-starved  condition  of  the  animal,  the  scandalous 
weight  he  is  made  to  draw,  and  the  infamons  usage  to  which  he  is  exposed — 
that  we  object.  We  would  put  him  precisely  on  the  same  footing  with  the 
horse ;  and  then  we  should  be  able,  perhaps,  to  afford  him  not  aU  the  protec- 
tion we  could  wish,  but  nearly  as  much  as  we  have  obtained  for  the  horse. 
We  would  have  every  cart  licensed,  not  for  the  sake  of  adding  to  the  revenue, 

♦  The  Dog,  by  William  Youatt.  London :  Charles  Knight  &  Co.  1845. 
(Under  the  superintendence  of  the  Society  for  the  Diffusion  of  Useful  Know*^ 
ledgf.) 
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but  of  getting  at  the  owner ;  and,  therefore,  the  taxing  bbmI  notbe  t»j^ptt^ 
sum.  We  would  have  the  cart  licensed  for  the  carrying  of  goods  only, .  or  a» 
separate  license  taken  out,  if  it  carried  or  drew  a  human  being. 

It  is  here  that  the  cmelty  principallj  exbts.  Before  the  dog-eaits  were 
put  down  in  the  metropolis,  we  then  saw  a  man  and  a  woman  in  one  of  these 
carts,  drawn  by  a  single  dog,  and  going  at  full  trot.  Every  pasMBger  cmocra- 
ted  them,  and  the  trot  was  increased  to  a  gallop,  in  order  the  more  spee^hf 
to  escape  from  the  just  reproaches  that  proceed  from  every  moiftth.  We 
would  have  the  name  and  address  of  the  owner,  and  the  number  of  the  car^ 
painted  on  some  conspicuous  part  of  the  vehicle,  and  m  letters  and  figures  » 
huge  as  on  the  common  carts.  Every  passenger,  who  witnessed  any  Bagnoit 
act  of  cruelty,  would  then  be  enabled  to  take  the  nombw  of  the  eart,  aod 
summon  the  owner ;  and  the  police  would  have  the  same  power  of  inteifiereace 
that  they  have  with  regard  to  other  vehicles. — p.  112. 

It  is  to  be  feared  that  the  toleration  of  this  practice  has  a  tan- 
dency  to  lead  more  or  less  to  the  abuse  of  it,  almost  from  the 
very  nature  of  the  thing.  Such  burdens  as  are  thought  to  require 
a  wheeled  conveyance  at  all,  are  Ukely,  for  the  most  part,  to  ex- 
ceed the  strength  of  a  single  dog ;  and  it  is  very  improbable  that 
any  one  in  this  country  would  keep  several  for  the  purpose  of 
draught,  as  the  end  would  be  much  more  conveniently  and  eoo- 
nomically  served  by  a  pony  or  an  ass.  The  total  suppression  of 
the  practice  throughout  the  country  is  therefore  likely  to  occa- 
sion little  inconvenience ;  and  it  would  certainly  remove  a  great 
incentive  to  mal-treatment — a  mal-treatment  the  more  to  be  de- 
precated, because  it  consists  of  over-exertion,  which  must  tend  to 
predispose  the  animal  to  rabies. 

The  practice  of  cropping  is  strongly  condemned  by  our  au- 
thor: 

It  is  an  infliction  of  too  much  torture  for  the  gratification  of  a  nonsensical 
fancy ;  and,  after  all,  in  the  opinion  of  many,  and  of  those,  too,  who  are 
fondest  of  dogs,  the  animal  looks  far  better  in  his  natural  state  than  when  we 
have  exercised  all  our  cruel  art  upon  him.  Besides,  the  eflfects  of  this  absurd 
amputation  do  not  cease  with  the  healing  of  the  ear.  The  intense  inflamma- 
tion that  we  set  up  materially  injures  the  internal  structure  of  this  organ. 
Deafness  is  occasionally  produced  by  it  in  some  dogs,  and  constantly  in  others. 
The  frequent  deafness  of  the  pug  is  solely  attributable  to  the  outrageous  as 
well  as  absurd  rounding  of  his  ears.  The  almost  invariable  d^ness  of  the 
wire-haired  terrier  is  to  be  traced  to  this  cause. — ^p.  112. 

Then  tfte  tail  of  the  dog  does  not  suit  the  fancy  of  the  owner.  It  must  be 
shortened  in  some  of  these  animals,  and  taken  ofi"  altogether  in  others.  If  the 
sharp,  strong  scissor,  with  a  ligature,  were  used,  the  operation,  although  slill 
indefensible,  would  not  be  a  cruel  one,  for  the  tail  may  be  removed  almost  in 
a  moment,  and  the  wound  soon  heals  ;  but  for  the  beastly  gnawing  off  of  the 
part,  and  the  drawing  out  of  the  tendons  and  nerves,  these  are  the  acta  of  a 
cannibal ;  and  he  who  orders  or  perpetrates  a  barbarity  so  nearly  approach- 
ing to  cannibalism,  deserves  to  be  scouted  from  all  society. — p.  112. 

Our  author  enters  at  great  length  into  the  subject  of  rabies^ 
one  of  the  most  important  and  mysterious  connected  with  the 
history  of  animals : 

In  other  cases,  he  says,  the  comfort  and  the  existence  of  our  quadruped 
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patienU  are  akme  or  duofly  involved,  bat  iMre  tlM  Mves  of  tb^  empW^ 
oar  own,  too,  are  at  stake,  and  mty  be  easily,  and  too  often  are,  compromised. 
Here,  also,  however  other  portions  of  the  chain  may  be  everfooked  or  denied, 
w«  have  the  fink  whieh  most  of  idl  eoimect»  the  veterinary  sm^gpeoB  with  the 
practitioner  of  hnman  medicine ;  or,  rather,  here  is  the  eirenmMribed  but 
vafaied  spot  where  the  veterinary  sorgeen  has  the  vantage  grouaiL 

The  cases  he  mentions  throw  a  good  deal  of  light  upon  the 
symptoms  and  endlessly  yaried  modes  in  which  this  aflection 
manifests  itself.  It  is  of  great  importance  to  be  able  to  deter- 
mine when  a  dog  is  affected  with  rabies.  The  following  observar 
tions  will  assist  us  in  forming  an  opinion  : — The  earliest  sympt(Hns 
are  occasionally  very  obscure.  In  the  greater  number  of  cases^ 
there  are  sullenness^  fidgetiness,  and  continued  shifting  of  posture* 
In  the  small  French  poodle,  more  especially,  which  is  naturally  a 
restless  creature,  the  two  last-mentioned  symptoms  are  very  re- 
markable. A  peculiar  kind  ol  delirium  is  another  early  ^mptom» 
and  one  which,  according  to  our  author,  will  never  deceive.  He 
illustrates  this  by  the  following  anecdote : — 

A  young  man  had  been  bitten  by  one  of  his  dogs.  I  was  requested  to  meet 
a  medical  gentleman  on  the  subject ;  I  was  a  little  behind  ray  time.  As  I 
entered  the  room  I  found  the  dog  eagerly  devouring  a  piece  of  sopped  bread* 
"  There  is  no  madness  here,"  said  the  gentleman.  He  had  scarcely  spoken^ 
when  in  a  moment  the  dog  quitted  the  sop,  and,  with  a  fVirious  barking, 
sprung  against  the  wall,  as  if  he  would  seize  some  imaginary  object  that  h» 
fancied  was  there.  ^^  Did  you  see  that  ?"  was  my  reply.  ^^  What  do  yoa 
think  of  it?" — "  I  see  nothing  in  it,"  was  his  retort;  "  the  dog  heard  some 
noise  on  the  other  side  of  the  wall."  At  my  serious  urging,  however,  he  con- 
sented to  excise  the  part.  I  procured  a  poor  worthless  cur,  and  got  him 
bitten  by  this  dog,  and  carried  the  disease  from  this  dog  to  the  third  victim. 
They  all  became  rabid  one  after  the  other,  and  then  my  experiment  ended* 
The  serious  matter  under  consideration  perhaps  justified  me  in  going  so  iar 
as  I  did.— p.  131. 

In  the  early  stage  of  rabies,  the  attachment  of  the  dog  towards 
bis  owner  seems  to  be  rapidly  increased,  and  the  expression  of 
that  feeling.  He  is  continually  desirous  of  licking  the  hands  or 
face,  or  any  part  he  can  get  at  A  healthy  dog  should  never  be 
permitted  to  indulge  this  disgusting  habit.  In  one  affected  with 
rabies,  the  virus  can  scarcely  fail  to  be  deposited  in  any  abraded  or 
wounded  surface ;  and,  in  that  case,  there  is  just  as  much  danger 
as  if  the  animal  had  inflicted  a  wound  with  his  teeth.  The  author 
mentions  a  case  of  a  lady  losing  her  life,  by  suffering  her  dog  to 
lick  a  pimple  on  her  chin.  A  depraved  appetite  is  another  fre- 
quent symptom  of  rabies.  The  dog  either  refuses  his  usual  food, 
or,  if  he  taste  it,  he  often  turns  away  with  apparent  disgust ;  at 
other  times  he  seizes  it  with  avidity  and  then  drops  it  This  he 
often  does  from  being  unable  to  complete  the  mastication  of  it, 
owing  to  the  organs  of  mastication  being  affected  with  palsy ;  and» 
when  this  is  the  caae^  it  may  be  considered  a  certain  sign  of  the 
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exiHtcnr-c  of  rabies.     Some  very  iniportant  conclusions  may  be 
drawn  from  the  appearance  and  character  of  the  urine : 

TUii  dof^,  and  at  particular  times  when  he  is  more  than  nsnaUy  salacious, 
nmyf  and  dfics  diligently  search  the  urining  pku:es.     He  may  eveo^  at  thoie 

i  Hint  Ah  Ixj  Heen  to  lick  the  Hpot  which  another  has  just  wetted ;  but  if  a  peca* 
iiir  i'.tii;i:nn*HH  accompanies  tiiis  strange  employment — if,  in  the  parlour,  which 
is  run'ly  disgracwl  by  this  evacuation,  every  corner  is  perseveringly  ezamiiKd, 
and  licrlccd  witli  unw(^ried  and  unceasing  industry,  the  dog  cannot  be  too 
ranffiilJy  wutclied.  There  is  great  danger  about  him.  He  may,  without  any 
other  NyinplfJin,  lie  pronounced  to  be  decidedly  rabid.  I  nerer  knew  a  an^ 
iiii.ttuke  about  this. 

Siurli  imt  a  few  of  the  symptoms  of  this  fearful  and  mysterious 
diHonler,  \viii(!h  t\u*.  author  has  investigated  with  much  care.  The 
ruiisf  of  it  is  the  saliva  of  a  rahid  animal  received  into  a  wound, 
or  on  an  a))raded  surface.  In  horses,  cattle,  sheep,  swine,  and 
the  human  hoin^^,  it  is  caused  by  inoculation  alone ;  but,  accord- 
ing to  Honit)  ])crsons,  it  is  produced  spontaneously  in  other  ani- 
maU.  'ri)o  wound,  in  general,  in  which  the  virus  has  been  depo- 
Hit4Ml,  lioals  up  kindly,  and  wooks,  even  months,  may  elapse  before 
any  irrital>ility  or  intlannnation  is  felt  Tlie  average  time  in  the 
dog  liutwecn  the  bite  and  the  manifestation  of  the  disease,  is  from 
five  to  six  weeks;  and  its  duration  is  different  in  different  am- 
nials.  In  man,  it  lias  boon  known  to  run  its  course  in  twenty- 
four  liours,  and  rarely  ox(*eods  sovonty-two ;  in  the  horse,  from 
three  to  four  days ;  in  the  sheep  and  ox,  from  five  to  seven;  and, 
in  the  dog,  from  four  to  six. 

We  know  so  little  as  to  the  nature  of  the  rabid  virus,  that  little 
can  he  done  to  counteract  its  etiects.  It  is  not  communicated 
even  by  aetual  contact,  if  the  skin  be  sound;  it  must  come  in. 
contact  with  some  tissue  or  nervous  fibre,  and,  while  the  absorbents 
remove  every  thing  else  of  au  injurious  nature,  it  is  left  unchanged. 
Neither  iloes  it  enter  into  the  circuktioo.  Exdsion  of  the  part 
ii  the  uhmIi*  of  pri'vetition  couimouly  rofirtcd  to*  and  caustic  ia 
commonly  applied  aOi  i  ,  •     !  kT     l  ,'  umiL    it  i;?  a  pih'  that 

thu  viru«  has  not  yet  l-  :     i^    .  M^^^^i Ff ofessor 

Sewell  ititeiuiH  thU  iWiliiiMi  >li|^^^^^^^H^Jb«  most 

successful  means  j 
obviating  tbtJ 
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therefore,  is  quite  of  an  elementary  character ;  but  the  author 
presupposes  a  rapid  advancement  on  the  part  of  his  pupil,  for  he 
is  soon  introduced  to  subjects,  which,  we  apprehend,  he  will  find 
somewhat  difficult  of  digestion.  Although  the  work  commencea 
with  an  illustrated  alphabet,  words  of  two  letters,  and  other 
matters  adapted  to  the  veriest  juvenile  in  literature,  we  soon  find 
ourselves  involved  in  very  elaborate  dialogues  on  various  branches 
of  science,  agricultural  chemistry,  &c.,  the  whole  ending  with 
chronology,  arithmetic,  and  black  letter. 

We  are  apprehensive  that  the  idea  accordmg  to  which  the 
work  is  framed,  is  not  a  very  judicious  one.  That  idea,  as  we 
have  intimated,  seems  to  be,  that  it  is  expedient  to  associate  the 
objects  with  which  the  agriculturist  is  afterwards  to  be  conver- 
sant with  the  earliest  elements  of  knowledge,  and  to  make  them 
the  chief  emblems  by  which  instruction  is  to  be  conveyed  to  him. 
Now  there  is  little,  or  no  more,  reason  why  this  should  be  done 
with  regard  to  rural  matters,  than  in  relation  to  any  other  depart- 
ment of  knowledge.  The  idea  has  never  occurred  to  any  one, 
that  (he  best  and  most  speedy  way  of  making  a  skilful  sailor^ 
would  be  to  teach  him  from  a  nautical  spelling-book,  in  which 
the  power  of  the  letter  A  should  be  exemplified  by  an  anchor, 
and  his  first  lesson  in  words  of  one  syllable  formed  of  such  sen- 
tences as  "Jack  drinks  grog."  80  of  other  professions  and  occu- 
pations. The  best  way  is  to  impart,  in  the  first  instance,  ft 
general  notion  of  language,  as  the  medium  of  communicating- 
thought  ;  and,  at  a  subsequent  period,  give  such  a  direction  to 
the  mind  as  shall  enable  it  to  acquire  that  knowledge  which  ia 
requisite  for  particular  occupations  and  pursuits. 

The  work  is  very  carefully  and  neatly  got  up,  well  printed,  and 
iUnstrated  with  very  excellent  wood-engravings  of  many  of  our 
"jroesticaied  animals^  forming,  in  this  respect,  a  contrast  with 

B  works  commonly  put  in  the  hands  of  children.     It  contains  a 

pat  deal  of  uscfiil  information,  and  may  be  perused  with  advan- 
;  by  far  advanced  pupils ;  but  it  will  never,  we  suspect,  come 
"*'*^  in  schools  as  a  rudiment  for  teaching  the  English  lan- 


'eepa^t  Manurrl* — This  little  work  embodies  the- 

"^flctlcal  apiarian,  who  has  long  devoted  his  at- 

^    bee,  witli  a  view  of  determining  the  best 

That  his  labours  have  been  highly  ac- 

's  proved  by  the  sale  of  two  large  impres- 


/ 


iflil ;  or  Practical  Hints  on  the  Management  and 
^e  Honey- Bee.    By  Henry  Taylor.    Third  Edi- 
^  and  Sons. 
:846.  2  G 
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sions  of  hie  book ;  the  present  edition  is  improved  and  enlarged^ 
and  contains  the  results  of  a  more  matured  experience.  It  is 
neatly  and  distinctly  written ;  and  the  instructions,  aided  as  the? 
are  by  numerous  engraved  illustrations,  are  so  easily  understooo, 
that  no  one  will  have  any  difficulty  in  carrying  them  i&to-  pnu> 
tice.  The  natural  history  of  the  hive-bee  is  given  in  a  compre- 
hensive manner,  and  all  tiie  details  of  management  ar»  concisely 
and  distinctly  described.  We  cannot  attempt  an  analysis  of  a 
work  of  this  nature,  but  can  safely  recommend  it  to  those  who 
require  a  guide  in  this  interesting  department  of  rural  economy* 
As  a  specimen  of  its  contents,  we  shall  give  a  short  extract  from 
the  concluding  part  of  it 

As  a  sting  may,  perhaps,  at  one  time  or  other  be  received,  I  mH  subjoin 
Mr  Payne's  remedy  in  his  own  words — one  which  I  hare  tried  with  complete 
success : — ^*  I  pull  out  the  sting  as  soon  as  possible,  and  take  a  pieot  ot  inm 
and  heat  it,  or,  for  want  of  that,  a  live  coal,  (if  of  wood  the  better,  b«caiueit 
lasts  longer,)  and  hold  it  as  near  to  the  place  as  I  can  possibly  endure  it  for 
five  minutes.  If  from  this  application  a  sensation  of  heat  should  be  occa- 
sioned, a  little  oil  of  turpentine  or  Goulard  cerate  must  be  applied. 

But  another  certain  and  more  simple  remedy  consists  of  the  immedkte 
application  of  liqttor  potassm  to  the  spot,  to  neutralise  the  acid  of  tlie  sliiig. 
It  should  be  used  in  small  quantity,  on  the  point  of  a  needle  or  fine-nibbad 
pen,  introduced  into  the  wound.  In  the  absence  of  this,  pure  liquid  ammonia 
IS  said,  on  good  authority,  to  succeed,  if  properly  applied,  keep  it  in  a 
close-stopped,  small-necked  bottle,  which  should  be  turned  bottom  upwards, 
and  held  very  tight  over  the  part  But  any  remedy  to  be  effectual  mnat  be 
speedily  resorted  to ;  and  particularly  in  the  summer,  for  then  the  poisoa  is 
much  more  active  than  in  cold  weather. — p.  136. 

When  proper  care  has  been  taken  of  them,  I  have  seldom  known  a  person 
who  willingly  discontinued  the  keeping  of  bees ;  but  failure  is  often  occa- 
sioned by  wilful  neglect,  and  an  adherence  to  vulgar  prejudice ;  or,  perlums, 
it  is  attributable  to  bad  situation,  or  an  unfavourable  honey  locality.  The 
latter  has  much  to  do  with  the  system  proper  to  be  adopted,  and  especially  as 
regards  large  collateral  hives,  which  are  far  from  suitable  to  every  neighbour- 
hood. Particular  seasons  also  have  great  influence,  and  the  treatment  of 
bees  must  vary  with  them,  as  a  little  experience  (aided  by  a  journal  of  pro- 
ceedings) will  demonstrate ;  for  the  same  experiment  tried  in  difi&roit  ywra 
and  situations  will  frequently  produce  opposite  results. 

Respecting  the  durability  of  a  colony  of  bees,  I  am  inclined  to  think,  that 
in  no  other  way  is  it  so  likely  to  be  certain  as  in  well  managed  depriving  hives* 
I  am  not  speaking  of  the  bees  themselves,  for  they  are  undoubtedly  reprodneed; 
annually.  There  seems  no  reason  to  doubt  that,  barring  casualties,  the  decay 
of  the  dwelling  is  the  only  limit  to  the  duration  of  a  bee  settlement  Geliea  had 
khem  for  twenty-five  years,  though  in  his  time  the  combs  had  been  renewed, 
ty  periodically  cutting  out  the  oldest  of  them  in  succession,  the  vacancies  thus 
inade  being  soon  supplied  by  the  bees.  Some  have  assigned  a  period  of  six  or 
;?even  years,  as  that  in  which  all  the  combs  should  be  thus  removed,  but  I 
^hink  this  is  too  long.  It  should  be  done  sparingly  at  a  time,  and  early  ia  the 
spring.  After  a  while,  there  is  no  doubt  the  old  combs  are  contracted  by  use, 
become  black,  filled  with  an  accumulation  of  brood-bread,  and  are  less  favour- 
-\ble  to  the  intended  design  than  at  first.  After  all,  the  use  of  certain-  Uves, 
or  boxes,  obvip^'^^  the  difficulty;  such,  for  instance,  as  Dr  Bevan^s  bar  hives; 
-kT  still  httf***^    -iM  ""iiifo''  ^ov<»«      \\i^  I  Ti^iTA  seen  a  stock  in  perfect  health 
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of  fifteen  yeafs'  standinff,  where,  as  I  was  informed,  little  or  no  pntnlng  of  the 
combs  had  been  resorted  to.  It  had  never  swarmed,  and  the  weight  of  the 
honejr  taken  from  it  was  stated  to  have  frequently  been  forty-five  pounds. 
Th!s  is  less  than  may  sometimes  be  calculated  on  in  a  good  bee  district ;  for  a 
collateral  hive,  well  managed,  from  which  lonce  knew  ninety  p<mnds  taken  In 
a  favourable  season,  leaving  abundance  o£  winter  store. — ^p.  139* 

Lindleifs  School  Botany,^ — In  the  wide  and  interesting  field. of 
botanical  science,  few  have  laboured  more  zealously  and  succesft- 
fully  than  Professor  Lindley.  The  various  works  he  has  pub- 
lished, taken  together,  form  a  complete  course  of  botanical  in- 
struction, replete  with  valuable  information,  and  almost  unrivalled 
for  the  profusion,  extreme  accuracy,  and  occasional  beauty  of  the 
illustrations.  These  are  chiefly  executed  by  Mr  Palmer's  glypho- 
graphic  process,  and  possess  almost  the  clearness  of  engravmgs 
on  copper  or  steel,  with  the  depth  and  broadness  of  effeet  oh* 
served  in  the  best  wood-engraving.  Some  of  the  illustrations  in 
the  third  edition  of  Mr  Lindley's  large  and  most  elaborate  work, 
entitled  the  Vegetable  Kingdom,  we  prefer  to  any  thing  of  the 
same  kind  that  we  have  had  an  opportunity  of  examining.  The 
representations  of  the  minute  parts  of  the  flowers  and  fructifica- 
tion, on  which  the  position  of  the  plant  in  the  classification  de- 
pends, are  very  accurate  and  satisfactory. 

The  School  Botany  is  a  work  of  an  elementary  character,  and 
was  originally  prepared  for  the  use  of  the  students  in  the  Uni- 
versity of  London.  The  principal  natural  orders  are  described  at 
some  length,  their  characteristic  features  pointed  out,  and  each 
of  these  illustrated  by  an  engraved  example  of  some  plant  indi* 
genous  to  Britain.  The  first  chapter  treats  of  plants  in  general, 
and  describes  their  various  parts,  the  roots,  structure  and  form  of 
the  leaves,  inflorescence,  fructification,  &c.  The  classes  of  plants 
are  next  explained,  and  in  this  department  De  Candolle's  system 
is  followed. 

The  work  is  strictly  botanical ;  that  is  to  say,  it  is  confined  to  an 
exposition  of  the  parts  and  structure  of  plants,  their  systematic 
classification,  and  such  like  subjects.  The  economical  uses,  geo- 
graphical distribution,  and  other  interesting  aspects  in  which 
plants  present  themselves  to  our  notice,  are  scarcely  ever  alluded 
to.     The  work,  therefore,  is  peculiarly  dry  and  technical,  and 


*  School  Botany ;  or  theRndimentB  of  Botanical  Science;  by  John  Lindley, 
P.H.D.F.R.S.,  Professor  of  Botany  in  Univereity  College,  London.  New 
£dition.    London  :  1845. 

The  Vegetable  Kingdom ;  or  the  Structure,  Classification,  and  Uses  of 
Plants,  illustrated  upon  the  Natural  System.  By  Professor  Lindley.  London : 
184d. 
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need  not  be  opened  by  the  general  reader :  it  is  exclusively  in- 
tended for  the  determined  student  of  botany. 

Such,  likewise,  may  be  said  to  be  the  case  with  the  handsome 
volume  above  alluded  to,  the  Vegetable  Kingdom.  It  is  a  per- 
fect store-house  of  minute  details,  elaborate  descriptions  of  the 
parte  of  plants,  their  botanical  characters,  &c.,  but  these  are  car- 
ried such  a  length,  that  they  leave  but  small  space  for  matters  of 
general  history.  We  should  say,  therefore,  that  it  is  a  work  for 
occasional  consultation,  rather  than  one  to  be  resorted  to  for  in- 
teresting information  of  a  general  kind  relating  to  the  vegetable 
M'orld. 

Mr  Lindley  is  devoted  to  the  natural  system,  and  seems  to 
imagine  that  the  artificial,  or  Linnean  method  of  classification, 
is  now  altogether  abandoned.  We  should  hopej  for  the  interests 
of  botanyj  that  this  is  far  from  being  the  case.  =  We  feel  confident 
that  the  beauty  and  simplicity  of  the  Linnean  method  have  been 
the  means  Of  attracting  many  young  minds  to  the  study  of  natu- 
ral history,  who  would  otherwise  never  have  felt  an  interest  in  it 
It  so  readily  and  easily  leads  them  to  important  results^  that  they 
can  scarcely  fail  to  have  a  desire  to  advance  on  a  path  which  it  is 
so  pleasant  to  tread.  It  is  a  mistake,  moreover,  to  regard  it  as 
altogether  an  artificial  system.  It  is  so,  doubtless,  in  principle, 
but  in  the  application,  it  is  often  strictly  natural.  But  its  sim- 
plicity must  ever  be  its  high  recommendation.  Having  once 
mastered  a  brief  introduction  to  the  Linnean  system,  the  student 
is  perfectly  competent  to  enter  upon  a  systema  plantarunu  Jjet 
him,  under  similar  circumstances,  have  recourse  to  Mr  Lindley's 
Vegetable  Kingdom,  he  will  feel  like  one  bewildered,  not  knowing 
which  way  to  turn.  Nay,  even  the  School-botany,  elementary  as 
"it  is  intended  to  be,  will  be  found  sufficiently  perplexing,  and  con- 
vey him  but  a  very  short  way  in  obtaining  a  knowledge  of  the 
method  of  discovering  the  names  and  uses  of  the  plants  he  hap- 
pens to  fall  in  with.  The  natural  system,  in  our  opinion,  should 
never  be  studied,  till  a  considerable  acquaintance  with  plants  has 
been  acquired  by  the  artificial  method ;  it  can  then  be  entered 
upon  with  advantage,  and  with  the  prospect  of  giving  that  com- 
pleteness and  philosophical  elevation  to  our  botanical  knowledge 
vhich  it  alone,  we  admit,  is  competent  to  bestow. 

artificial  Preparation  of  Turf,* — All  the  materials  employed 
IS  fuel  for  domestic  and  industrial  purposes,  are  composed  of 
vegetable  substances,  either  in  a  recent,  a  comparatively  recent, 
,/  in  a  fossil  state.      To  the  first-mentioned  category  belongs 

•  On  the  Artificial  Preparation  of  Turf,  independent  of  season  or  weather, 
.ud  with  cc^nomv  nf  luhour  and  t'nae.    By  Robert  Mallet,  C.E.    Dublin : 
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wood,  to  the  second  peat,  and  to  the  third  coal.  Of  these,  peat 
is  the  least  valuable,  because  the  vegetable  matter  is  by  no  means 
in  a  condensed  state,  and  it  must  undergo  a  process  of  drying 
and  preparation  before  it  can  be  used  as  fuel.  Its  constitution, 
it  is  true,  varies  greatly.  While  that  on  the  surface  of  a  bog  is 
light  coloured  and  spongy,  further  down  it  becomes  denser ^nd 
of  a  deeper  brown,  and  at  a  great  depth  (some  of  the  larger  Irish 
hogs  are  40  feet  deep)  it  assumes  almost  the  colour  and  density 
of  coal.  The  superficial  and  less  valuable  kinds  of  peat  are,  of 
course,  most  common  and  accessible ;  and  it  obviously  becomes 
a  most  important  consideration,  how  this  can  be  rendered  most 
useful  as  a  fuel.  In  such  a  country  as  Ireland,  nearly  destitute 
of  wood  that  could  be  employed  as  fuel,  and  but <  sparingly  sup- 
plied with  coal,  this  question  becomes  especially  impprttant ;  for 
no  less  a  space  than  2,830,000  acres — that  is,  nearly  oner^f^yenth 
of  the  entire  surfax^e  of  the  island — is  occupied  with  bog.  ,  Ma^ny 
continental  countries  are  similarly  situated,  and  in  Scodand  no 
inconsiderable  extent  of  area  consists  of  this  substance, 

Tlie  Irish  bogs,  according  to  the  author  of  the  treatise  men- 
tioned above — 

Have  hitherto  lain  waste,  among  ot^er  reasons,  because  no  feasible  tsoheme 
of  reclamation  has  yet  been  proposed,  that  would  give  to  private  eaterpnse  a 
fair  return.  As  these  reclamations  have  usually  been  conducted,  >be  result 
could  not  have  been  remunerative,  from  the  labour  expended— from  the  small 
and  partial  scale  of  operations — from  want  of  engineering  still-^want  of  co- 
operation in  adjacent  landholders — and  attempting  too  high  a  standard  of 
reclamation  at  once.  In  every  suoh  case^  the  whole  bog  attempted  to  be  re- 
claimed has  been  sacrificed  as  a  source  of  fuel ;  and  in  this  respect  a  sweeping 
measure  of  universal  drainage,  as  recommended  by  the  Bog  Commissioners' 
Reports,  would  appear  most  injudicious.  No  sooner  is  a  bog  thoroughly 
drained  than  it  is  "  killed,"— the  further  growth  of  peat,  and  its  laying  up  by 
nature  for  future  fuel,  is  at  an  end ;  neither  is  it  capable  of  eultivation ;  it 
becomes  a  mere  caput  mortinm^,  fit  alone  for  burning,  and  in  the  worst  pos- 
sible condition  for  fuel  from  its  ptorosity.  .  ,  .  .  The  mass  of  fuel,  in 
the  bogs  of  Ireland,  is  too  great  and  too  valuable  to  he  wasted  and  lost  by  a 
rude  method  of  getting  a  scanty  cf6p  ftobti  their  surface.  If  all  the  bog  in 
Ireland,  capable  of  being  ttfad^  intcy'forf,' be  taken  as  low  as  two  millions  of 
acres,  and  at  an  average  depth. of <  ti)i?ee  y,ar4a,<the  mass  of  fuel  which  they 
contain,  estimated  at  550  lj[>&.  per  ^\)iq  yard,  when  dry,  amounts  to  the 
enormous  sum  of  6,338,666.6^6  tons ;  and  talcing  the  value  of  turf,  as  com- 
pared wiih  coal,  at  that  ascertained' Iti'  the  following  pages — ^viz.  as  9  to  54, 
the  total  amount  of  turf  fuel  in  TreUtiuXi'^i  equivalent  in  power  to  above  four 
hundred  and  seventy  million  tons  of  coal,  which,  at  lis.  per  ton,  is  ujortk 
above  two  hundred  and  eighty  millions  sterling. — p.  8. 

In  order  to  give  turf  something  o£  the  consistency  and  solidity 
of  coal,  by  removing  its  porosity  and  elasticity,  various  methocis 
have  been  tried  at  different  times  by  different  individuals.  An 
obvious  method  is  to  employ  mechanical  power  for  the  purpose 
of  compressing  it  Machines  for  pressing  it,  sod  by  sod,  by 
manual  labour,  have  been  found  to  require  too  much  time  and 
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exertion  to  be  used  %^'ith  profit.  But  when  attempted  on  a  1ai^ 
scale,  and  with  powerful  machinery,  the  operation  has  proved 
eminently  successfuL  This  is  the  case,  in  particular,  with  the 
process  followed  by  Mr  C.  W.  "W'illiams,  in  Ireland. 

The  turf,  when  fresh  cut,  has  its  fibre  broken  up  as  far  as  possible,  and  is 
thcH  placed  between  cloths,  ond  pressed  by  a  hydraulic  press  of  g^reat  power. 
The  condensation  is  about  one-third  of  the  Tolume,  and  it  loses  about  two- 
fifths  of  its  weight  by  the  water,  which  is  forced  out  in  the  pressing,  and  sub- 
fiequcntly  dried  out.  The  sods  of  turf  so  prepared,  even  when  formed  of  the 
very  upper  and  spongiest  stratum  of  the  turf,  are  denser  than  wood.  Tbev 
have  little  or  no  tendency  to  grow  damp ;  and  it  is  found  that,  including  all 
labour,  wear  and  tear,  and  original  cost,  this  compressed  peat  can  be  deliverod 
at  the  works  for  5s.  per  ton.* 

Another  method  of  preparing  turf  for  economical  purposes, 
also  invented  by  Mr  Williams,  is  by  impregnating  it  with  tar, 
after  it  has  been  well  dried.  It  is  thus  rendered  waterproof  as 
it  were,  having  no  tendency  to  rcimbibe  moisture,  and  its  calorific 
power  is  considerably  increased.  This  bitumenising  process  is 
not  very  expensive — ^from  6s.  to  8s.  per  ton — and  the  beadng 
power  of  the  materials  is  said  to  be  little  inferior  to  that  of  coal. 

Turf  may  also  be  carbonised,  much  in  the  same  manner  as  we 
do  wood,  and  turf  charcoal  thus  obtained.  The  individual  who 
first  adopted  this  method  of  treatment,  appears  to  have  been 
Charles  de  Lamberv'ille,  who  describes  the  process  in  his  "  Dis- 
cours  Politiques  et  Economiques,"  published  in  the  early  part  of 
the  seventeenth  century.  His  metliod  of  charring  consisted  of 
burning  a  large  heap  of  turf  sods,  covered  with  earth,  and  *'  stif- 
fling  out;"  but  he  admits  that  the  process  was  not  satisfactor}', 
the  great  falling  in  of  the  turf  heap  by  loss  of  volume- in  burning, 
causing  the  earth  covering  to  get  perpetually  broken,  and  thus 
l^e  stiffling  becomes  unsuccessful,  and  the  labour  of  attendance 
too  costly,  as  well  as  waste  of  turf,  and  incomplete  carbonisation. 
The  turf  charcoal  thus  obtained  was  applied  to  various  purposes 
of  the  forge. 

The  following  is  Sir  Robert  Kane's  account  of  the  method  that 
ought  to  be  followed : — 

The  sods  must  be  regularly  arranged,  and  laid  as  close  as  possible ;  tbey 
are  the  better  of  being  lar^e,  fifteen  inches  long  by  six  broad  and  &ve  de«p. 
The  heaps,  built  hcmisphcrically,  should  be  smaller  in  size  than  the  heaps  of 
fTOod  usually  are.  In  general,  5000  or  6000  large  sods  may  go  to  a  heap, 
vliich  will  thus  contain  1500  cubic  feet.  The  moss  must  be  allowed  to  heat 
•lore  than  is  necessary  for  wood,  and  tlie  process  requires  to  be  very  carefully 
attended  to,  from  the  extreme  combustibility  of  the  charcoaL  The  quantity 
'^^  charcoal  obtained  by  this  mode  of  carbonisation,  is  from  26  to  80  per  oeot 
A  the  weight  of  the  dry  turf. 
The  charcoal  so  obtained  is  light  and  very  inflammable.  It  possesses  oeftrly 

•  KftffwiV  TT^austrnd  Resouroos  of  Irdaod,  2d  edit.  p.  4U  n-r 
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the  volume  of  the  turf.  It  usually  hums  with  a  bright  flame,  as  the  volatile 
matters  are  not  totally  expelled.  This  is  shown  by  a  specimen  analysed  unth 
the  following  result : — 

Carbon,        .        •        .        .        d9.90 
Hydrogen,  .        .        .  1.70 

Oxygen  and  Nitrogen,  .  4.20 

Ashes,  .        .  .  4.20 


100.00 
Carbonisation  in  close  vessels  has  been  often  practised.  This 
method  was  in  active  operation  in  the  Hartz  towards  the  close  of 
last  century ;  the  turf  being  thrown  into  large  cylmderB  of  cast- 
iron,  lighted  from  beneath  at  certain  apertures  capable  of  being 
<;losed5  and  "  stiffled  "  at  top  with  earth  or  clay  when  tlie  combus- 
tion had  proceeded  sufficiently  far.  The  bulk  of  turf.charcoal 
thus  procured  was  one-half  that  of  the  turf,  or  52  oabic  feet  from 
3000  sods  of  turf.  A  German  author  of  the  name  of  Pfeiflfer 
describes  the  process  of  carbonisation  in  large  retorts,  which  ap- 
pear to  have  been  made  of  hammered  plate-iron.  In  1792,  M. 
Thorin  improved  the  apparatus  for  carbonisation  in  close  vessels; 
And  still  further  improvements  are  described  in  the  Annales  de 
Chimie  for  1805,  by  Platel.  According  to  the  mode  followed  by 
the  latter,  the  inflammable  gases  given  off  are  burnt  under  the 
carbonising  retort,  and  thus  a  great  economy  of  fuel  results. 
The  char-turf  had  a  greater  specific  gravity  than  wood-charcoal. 

Mr  Mallet  is  of  opinion  that  neither  compressing  nor  charring 
turf  will  be  found  to  answer  the  end  proposed ;  because  the  first 
involves  an  expenditure  in  labour  which  the  result  does  not 
repay,  and  as  expressing  from  the  fibrous  mass  of  the  wet  turf, 
suspended  in  the  water,  some  of  the  most  valuable  parts  of  the 
fuel,  which  is  thus  lost ;  the  second  as  replete  with  difficulty  in 
the  process  of  charring  and  cooling,  and  in  result  rendering  a  fuel 
which,  in  its  natural  dry  state,  has  many  useful  properties,  almost 
valueless  for  any  purpose,  and  dissipating  uselessly  the  whole 
gaseous  part  of  the  turf,  which  constitutes  so  important  a  frac- 
tion of  the  whole  fuel.  He  therefore  proposes  two  improvements 
in  the  mode  of  managing  turf,  which  he  considers  of  great  im- 

B)rtance  :  1st,  to  collect  the  turf  from  the  bog  according  to  the 
utch  method,  instead  of  cutting  it  in  sods  as  practised  in  this 
country ;  and  2d,  drying  the  turf  when  so  made  in  suitably  con- 
structed kilns,  heated  by  refuse  turf  or  turY  mould.  As  to  the 
former  method,  he  says  that  it  may  be  expressed  in  a  single  sen- 
tence ;  it  is  in  place  of  ever  cutting  turf  from  the  bank  in  sods  at 
all,  invariably  to  make  "  hand  turf,"  as  it  is  called  in  Ireland. 

Wherever  there  is  abuadont  water  in  the  bog,  as  is  generally  the  case,  the 
peat  mud  for  this  purpose  is  to  be  had  readyat  hand,  merely  by  taking  it  out 
of  the  bog-holes  by  suitable  instruments.  Where  the  drainage  is  more  per- 
fect, or  the  turf  more  fibrous,  tke  Dntoh  method  of  workhigv  or  kjieaaiog 
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with  water,  so  as  to  make  artificial  band- turf,  miist  be  adopted.  The  result^ 
of  adopting  this  method  are— that  from  the  same  peat,  turf  thus  made  is  about 
double  the  density  when  dry  that  it  can  ever  be  brought  to  without  mecha- 
nical pressure,  if  cut  in  sods — that  the  ^hole  labour  of  turf-making  is  reduced 
to  merely  casting  out  the  peat  mud,  and  spreading  it  on  the  surface  of  the 
bog,  when  properly  prepared  to  receive  it,  and  after  a  short  time  slicing  the 
semi-dried  stratum  of  peat  mud  with  a  fit  tool  into  parallel  bands  to  form  the 
future  peats,  which,  as  soon  as  they  are  consistent  enough  to  be  carried,  are 
transferred  to  the  drying- kiln,  by  which  the  whole  labour  of  spreading  and 
turning  the  sods,  and  piling*  &c.,  which  constitute  by  far  the  greatest  expen- 
diture of  labour  in  turf-making  when  cut  in  sods,  are  avoided. — ^p.  42. 

The  kiln  which  Mr  Mallet  has  devised  for  drying  turf  resei»- 
bles  those  which  have  been  extensively  and  successfully  employed 
for  the  same  purpose  at  Konigsbrunn,  in  Wurtemberg ;  but  he 
conceives  that  it  is  better  adapted  than  these  for  economising 
fuel  in  heating,  and  capital  in  construction.  The  following  is  a 
general  di6Bcription  of  this  erection ;  but  we  must  r^fer  to  ifr 
JMallet's  treatise  for  drawings  and  more  lengthened  explanations, 
without  which  the  details  cannot  be  well  understood. 

The  kiln  I  propose  consists  generally  of  a  large  horizontal  flue,  or  pro- 
longed chamber,  through  which  a  slow  but  constant  draft  of  heated  and  dried 
air,  gases,  &c.  passes  from  one  or  more  fires,  placed  at  one  cud,  and  fed  with 
larf  mould,  or  such  other  refuse  bog  fuel,  and  finally  is  discharged  at  the 
other  end  through  one  or  more  vertical  chimneys  or  stalks,  to  whose  height 
the  draft  is  due.  The  turf,  damp  from  the  bog,  or  at  most  only  as  much  i^r- 
drie<l  as  will  permit  of  its  carriage,  is  piled  loosely  upon:  the  flat  open  bottom 
frames  of  light  trucks,  or  four-wheeled  railway  waggons,  which  are  fittc^l  to 
run  upon  a  light  railwav  laid  down  and  passing  through  the  whole  length  of 
the  warm  chamber  or  kiln.  The  wet  tiu-f  so  placed  passes  into  the  kiln,  at 
the  cooler  or  chimney  end,  and  as  the  waggon  loads  are  successively  dried, 
they  pass  out  at  the  warmer  or  fireplace  end  in  succession,  and  their  place  is 
supplied  by  fresh  masses  of  wet  turf  at  the  remote  end. 

Both  ends  of  the  kiln  are  closed,  when  in  use,  by  common  wooden  folding- 
gates,  and  the  draft  from  the  fire  passes  through  another  pair  of  inner  gatefl, 
formed  of  wire- gauze  upon  an  iron  frame,  before  entenng  the  chamber  of 
turf;  by  this  means  all  sparks  of  fire  are  arrested,  and  danger  of  firing  the 
highly  dried  turf  avoided. — p.  24. 

The  cost  of  such  a  kiln  would  vary  with  its  dimensions.  One 
of  the  largest  class  would  be  about  L.135,  besides  the  expense  of 
20  turf  waggons.  One  of  such  a  size  as  might  suffice  for  a  single 
homestead,  would  not  exceed  L.95,  and  would  dry  about  800 
cubic  feet  of  turf  per  week.  A  still  cheaper,  but  very  eiSectiTe 
kiln  upon  the  same  general  principles,  may  be  constructed  on 
he  surface  of  the  bog,  and  chiefly  from  materials  found  there^  for 
ihe  use  of  cottier  tenants. 

The  advantages  afforded  by  this  method  of  preparing  turf  are 
tiot  confined  to  the  saving  of  labour,  and  the  certainty  of  obtain- 
ing a  crop  of  dry  turf.  The  quality  of  the  fuel  is  the  most  im- 
portant advantage,  for  it  is  absolutely  dry ;  and  in  the  process  of 
apid  d'^^^^^'^a^Jon,  it  8hrir>ke  t^  pbont  half  its  former  bulk,  and 
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becomes  hard  and  woody,  so  that  all  the  ends  of  the  costly  com- 
pressing process  are  answered. 

Mr  Mallet  finds  frequent  occasion  to  advert  to  presumed  inac- 
curacies in  Sir  Robert  Kane's  most  elaborate  and  valuable  moA 
on  the  Industrial  Resources  of  Ireland.  In  a  publication  embrac- 
ing such  a  multitude  of  subjects,  and  often  treating  of  these  in 
their  minutest  details,  it  is  scarcely  possible  to  avoid  occasional 
inadvertencies;  but  these,  we  are  confident,  are  never  of  suffir- 
cient  importance  to  invalidate  the  authority  of  the  work,  or  dis* 
turb  the  general  conclusions  at  which  the  author  has  arrived. 

On  the  Progressive  Decay  of  tJie  Potato  Plant,  and. the  J^an« 
of  Removing  it.  By  J,  Stewart  Hepburn,  Es<j.,  of  Colquhalzie, 
Criefil-^The  recurrence  of  the  "  Potato  murram"  thig.^eason  at 
an  early  period,  and  in  an  aggravated  form,  and  the  progces^Vie 
extension  of  this  destructive  plague  into  the  districts  thaihay« 
hitherto  been  exempt  from  it,  with  its  coincident  and  still  deadr 
lier  ravages  in  other  countries,  and  even  in  that  of  its  origin, 
have  created  a  general  and  reasonable  alarm.  It  is  no  wonder, 
tlierefore,  that  this  mysterious  visitation  has  given  rise  to  earnest 
and  anxious  inquiry,  and  to  numerous  conjectures  and  theories 
as  to  its  origin,  and  the  appropriate  remedies.  Atmospherical 
causes — its  electrical  condition — the  peculiarities  of  the  two  la$t 
seasons — the  supposed  qualities  of  the  rain  that  has  fallen— - 
parasitical  fungi,  &C.,  have  all,  together  or  separately,  been 
assigned  as  the  immediate  source  of  the  malady.  With  all  defer- 
ence to  the  opinions  of  so  many  eminent  observers,  it  appears  to 
me  that  there  is  something  more  in  it  than  all  this.  I  am  far 
from  denying  the  operation  of  one  or  more  of  the  casualties. 
But,  in  my  humble  judgment,  they  are  of  a  secondary  influence 
in  the  case,  and  that  the  ultimate  natural  cause  is  to  be  sought 
for  in  the  altered  condition  of  the  plant  itself,  induced  by  a  long 
course  of  high  cultivation,  which  has  gradually,  diminished  its 
vital  energy,  and  rendered  it  less  capable  of  resisting  adverse 
atmospherical  influences. 

The  potato,  as  originally  brought  from  Virginia  by  Sir  Walter 
Raleigh,  is  stated  to  have  been  of  a  watery  or  waxy  nature,  and 
of  small  size,  little  larger  than  a  walnut  In  Europe,  for  a  period 
of  two  hundred  years,  it  has  been  subjected  to  our  artificial 
process  of  high  culture  with  much  manure,  which  has  greatly 
changed  its  chemical  and  structural  condition.  By  this  artificial 
forcing  in  high-conditioned  land,  it  has  been  vastly  increased  in 
size,  and  the  relative  proportion  of  its  constituent  principles 
altered.  The  proportion  of  its  starch  and  sugar,  both  absoldte 
and  relative,  have  been  very  greatly  augmented,  and  that  of  its 
gluten,  as  I  conceive,  proportionably  diminished.    It  seems  to 
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me,  then,  reasonable  to  suppose,  that  these  material  dbiangeBof 
the  condition  of  the  tuber  to  so  great  an  extent  from  its  orighud 
state,  may  have  gradually  lessened  its  vitality,  and  rendered  it 
more  susceptible  of  disease  and  decay  from  external  causes.  Eur 
a  number  of  years  past  we  have  observed  in  all  quarters^  year 
after  year,  partial  failures  of  the  crop — ^many  of  the  sets  either 
not  vegetating  at  all,  or  in  a  languid  and  sickly  form,  and  pie- 
maturely  withering  away;  and  ^ese  failures  have  at  lengA 
verged  into  the  murrain.  Again,  potatoes  have  of  late  beoomt 
much  more  liable  than  formerly  to  perish  in  the  pits  during  tib* 
winter.  In  former  times,  long  experience  of  their  hardiness 
caused  them  to  be  treated  with  very  little  care.  They  were 
with  impunity  pitted  in  large  unventilated  heaps,  and  stored  in 
cellars,  out-houses,  and  lofts,  in  large  heaps  reaching  to  the 
cieling — treatment  which  it  would  now  he  madness  to  practise. 
Another  circumstance  lately  observed,  and  indicating,  I  appve* 
hend,  a  deficiency  of  vitality,  is  the  increasing  tendency  of  the 
sets  to  remain  in  the  ground  undecomposed,  and  refusing  to 
yield  their  due  nutrition  to  the  stem  and  root,  and  the  feeble 
stem  prematurely  decaying.  If  I  mistake  not,  there  has  abo 
arisen  in  the  plant  an  increased  production  of  flower  and  seed  on 
the  stem ;  a  phenomenon,  if  it  be  correct,  referable  to  the  law  «f 
vegetable  life  enunciated  by  that  eminent  naturaUst,  the  Rev.  St 
Fleming,  "  that  plants  verging  to  decay,  and  threatened  widi 
extinction,  make  a  spontaneous  effort  to  continue  their  species 
by  a  temporary  increase  of  fructification." 

Such  ai*e  the  principal  reasons  which  induce  me  to  refer  the 
primary  natural  cause  of  the  potato  disease  to  a  progressive  dfr- 
cay  of  vitality  in  the  tuber ;  and,  assummg  their  validity,  1  pro- 
ceed to  state  my  idea,  arising  out  of  these  reasons,  of  the  most 
likely  means  of  renovating  its  constitution,  and  restoring  its 
vegetative  powers.  It  may  be  briefly  expressed  as  an  attempt 
to  restore  the  potato,  in  the  first  instance,  to  something  ap* 
preaching  to  its  original  condition  in  point  of  &ize  and  oon^^tfti- 
iion,  so  as  to  obtain,  as  seed,  a  small  and  waxy  tuber,  upon  whidi 
•we  may  commence  a  new  course  of  cultivation,  until  a  recurrence 
of  the  same  efiects  render  it  neeessar}'  to  repeat  the  process.  For 
this  purpose  I  would  propose  to  imitate  the  self-planting  process 
of  nature,  by  planting  in  autumn^  as  soon  as  they  are  ripe,  whole 
;ubers  of  moderate  size,  in  land  which  has  been  aUghtly  manund 
•n  the  preceding  spring  or  summer,  and  the  manure  weU  inwor- 
^orated  with  tlie  soil.  The  produce  of  this  planting,  I  would 
olant  in  the  following  autumn,  in  land  slightly  stimuUtsd,  But 
with  manure,  but  wiSi  earthy  compost,  and  the  produce  of  thm 
';rop  I  would  plant  one  or  more  seasons  in  fmmanured  iand,  or 
jjlov  *}m>  T^otatnee  to  ^ow  in  ♦iie  la«d  for  two  successbw  i 
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without  being  lifted,  merely  stirring  the  surface  and  keeping  it 
clear  of  weeds,  until  a  tuber  was  obtained  approaching  in  nature 
and  size  to  the  original  stock  from  which  it  sprung  in  its  native 
soil.*  Such  a  tuber  I  should  expect  to  prove  of  a  hardy  consti- 
tution,  and  possessed  of  active  and  vigorous  vital  energy.  The 
tubers  thus  obtained,  might  then  be  cultivated  fmth  manure  (in 
moderate  quantity)  until  their  edible  qualities  were  restored 

It  appears  tliat  all  the  varieties  of  new  seedling  potatoes  are 
as  liable  to  the  disease  as  the  stock  from  which  they  sprung;  as 
might  indeed  have  been  predicated,  for  every  seed  produces  its 
owu  kind — a  vigorous  offspring  is  not  to  be  expected  from  a  pa- 
rent of  enfeebled  constitution.  It  seems,  therefore,  desirable  to 
attempt,  by  an  experiment  so  simple  and  easy  as  that  which  I 
have  proposed,  the  renovation  of  the  constitution  of  the  existing 
stock  of  ])otatoes,  by  conducting  them  back  towards  their  primi- 
tive condition  before  it  was  materially  altered  by  the  processes 
of  modern  culture. 

Effect  of  a  Mixture  of  Peat,  Charred  Peat,  and  Peat  Ashes.  By 
Mr  Teter  Mackenzie,  AVest  Plean,  Stirling. — For  some  years 
past  I  have  l>een  trying  experiments  with  peat,  chari'cd-peat, 
and  peat-ashes,  as  a  substitute  for  stable  manure,  and  for  many 
kinds  of  crop  gro^Ti  by  farmers  and  gardeners.  These  sub- 
stances, when  easily  obtained,  I  find  to  be  very  useful,  and 
perhaps  the  following  notice  may  be  of  use  to  some  readers. 
In  the  spring  of  last  year,  I  collected  a  quantity  of  peat  for 
various  ])urposes,  and  part  of  it  was  intended  to  be  charred 
or  burned.  It  was  not  so  well  prepared  for  burning  as  I  would 
have  wished,  a  good  deal  of  moisture  being  in  it;  however,  a 
pood  fire  was  made  of  wood  to  begin  with,  and  as  the  peat  dried, 
it  was  drawn  to  the  fire,  and  in  this  way  it  was  kept  burning  for 
two  weeks.  It  required  little  watclring,  only  once  or  twice  in 
twelve  hours.  The  partially  dried  peat  was  drawn  to  the  fire, 
because  it  was  intended  to  have  a  ^juantity  of  charred-peat  and 
ashes  mixed  together,  and  in  order  to  obtain  both,  the  fire  was 
kept  in  a  smothered  state  to  char  the  peat,  but  during  the  night 
it  commonly  burst  through  in  some  parts,  and  these  supplied  the 
ashes.  When  we  had  a  quantity  to  begin  with,  the  unburnt  peat 
and  the  charred,  with  the  ashes,  were  all  mixed  well  together  by 
turning  them  several  times  over ;  and  though  I  cannot  state  the 
exact  proportion  of  each,  one  half  at  least  was  unburnt  peat 

This  mixture  was  applied  to  land  about  the  beginning  of  May ; 
the  soil  sandy,  and  the  crop  Swedish  turnips.     The  ground  was 

*  Perhaps  the  process  proposed  might  be  sa&iiy  abridged  by  omiUing  the  fint 
yearns  planting  in  slightlj-manured  land,  and  allowing  tlie  potatoes  plaoted  wijtii 
earth  compost,  to  remam  regetating  one  or  tiro  jears  in  the  gromid. 
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drilled,  and  the  manure  put  into  the  drills  and  afterwards  covered, 
the  seed  being  sown  above  it.  The  quantity  used  was  at  least 
at  the  rate  of  two  hundred  bushels  per  acre,  which  may  be  thought 
a  large  quantity,  when  twenty  bushels  of  peat-ashes  have  been 
recommended  to  manure  an  acre  of  land.  We  tried  it  against 
well-made  stable  manure  like  mould  cut  well  with  the  spade^ 
which  was  applied  at  the  rate  of  about  twenty  tons  to  the  acre^ 
and  spread  into  drills  like  the  peaty  mixture.  The  plants  grew 
well  in  both  cases.  We  tried  to  ascertain  the  amount  of  prop 
duce  per  acre  from  each  manure  as  late  as  the  middle  of  January 
1846,  for,  from  the  mildness  of  the  season,  the  turnips  till  diei 
appeared  to  be  in  a  growing  state,  each  plant  having  had  about 
two  square  feet  of  surface  to  grow  upon,  and  the  surface  was  kept 
flat,  and  the  ground  chiefly  worked  with  the  Dutch  hoe.  The  weignt 
of  bulbs  fit  for  use,  manured  with  the  peaty  mixture,  was  upwards 
of  forty  tons  per  acre,  while  those  produced  from  stable  dung 
weighed  only  about  thirty  tons ;  and  both  would  probably  have 
been  greater,  had  they  not  been  somewhat  shaded  by  dwarf  mar- 
rowfat peas  that  grew  on  each  side  of  the  turnips.  One  row  of 
the  peas  was  also  manured  with  the  peaty  composition,  and  yield- 
ed as  great  a  crop  as  those  manured  with  stable  manure.  Such 
a  mixture  may  be  expensive  if  required  to  be  carried  a  great  dis- 
tance, but,  in  many  places,  it  could  be  obtained  at  small  cost,  and 
the  materials  of  which  it  is  composed  are  of  such  a  nature  as  to 
benefit  the  land  for  some  time  to  come. 

In  the  Gardemrs'  Chronicle^  charcoal  is  said,  by  a  high  autho- 
rity, to  be  a  valuable  addition  -to  most  manures.  Its  opeoi 
porous  nature  renders  it  peculiarly  useful  when  mixed  with  rich 
manures  abounding  in  ammonia,  in  preventing  the  loss  of  that 
volatile  substance.  By  the  gradual  action  of  the  air  on  this 
peaty  mixture,  it  yields  certain  gaseous  matters  requisite  to 
])lants,  and  moreover  contains  all  those  substances  which  render 
wood  ashes  valuable  as  manure.  The  following  analysis  of  peat* 
earth,  by  Sprengel,  shows  that  some  peat  contains  valuable  mat- 
ter : — 100,000  parts  of  dry  peatrcarth  contain 

7,960  parts  of  Silica. 

760  ...  Lime,  (Carbonato  of) 

160  ...  Magnesia,  (Carbonate  oQ 

620  ...  Alumina. 

320  ...  Gjpsum. 

40  ...  Phosphate  of  Limp. 

60  ...  Common  Salt. 

120  ...  Oxide  of  iron  and  manganese. 

The  good  effects  of  wood  and  peat-ashes  upon  certain  .cropSi 
»^th  at  home  and  abroad,  are  too  well  known  to  be  noticed  by 
uC ;  but  I  may  say,  that  the  combination  of  peat,  charcoal*  and 
^shes,  mav  He  ^i«ea  to  a  much  uy^^^tv  extent  in  this  coi^fuj^  Uuip 
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Kan^s  Industrial  Resources  of  IrehndJ^^^vnAi  s  work  as  this 
is  calculated  to  be  of  eminent  service  to  Ireland  at  the  present 
time.  The  resources  of  that  beautiful  island  have  long  been 
known  to  be  great;  but  this  knowledge  has  been  hitherto  vague 
and  comparatively  unprofitable;  it  is  only  by  an  intimate  ao-^ 
ouaintance  with  its  natural  production,  the  physical  features  of 
tne  country,  and  general  capabilities,  that  its  advantages  can  be 
appreciated  and  readily  turned  to  account  Professor  Kane  is 
eminently  fitted  for  the  task  he  has  undertaken,  and  the  manner 
in  which  he  has  executed  it  is  beyond  all  praise.  The  subject  of 
promoting  the  development  of  industry  and  industrial  knowledge 
m  Ireland,  is  one  wbieh  he  has  taken  up  and  steadily  pursued,  as 
the  well-considered  object  of  his  life  A  skilful  chemist^  and-con- 
versant  with  many  other  branches  of  knowledge  applicable  to 
such  an  investigation,  he  was  competent  to  ^igagetin  sietnal 
experiment,  and  bring  to  the  test  of  trial,  whati  most  authors 
would  have  been  obliged  to  receive  on  the  faith  of  oliiers.  The 
position  he  holds  in  society,  and  his  connexion  with  die  (principal 
scientific  associations  of  Ireland,  afforded  him  facilinses  fov  obtaiiH 
ing  information  and  collecting  materials ;  and  numerous  individu* 
als,  accordingly,  on  becoming  acquainted  with  his  objeot^  with 
the  utmost  readiness  placed  specimens  and  documents  belonging 
to  their  separate  departments,  at  his  disposal,  without  which  'hid 
work  could  not  have  been  rendered  nearly  so  copious  and. satis- 
factory as  it  now  is.  In  consequence  of  these  advantages,  the 
work  will  be  found  to  be  a  repertory  of  important  facts  and  valu 
able  statistical  information,  along  with  the  results  of  numerous 
scientific  investigations,  and  discussions  on  the  moral  questions 
which  afiect  the  state  of  industry  in  Ireland.  A  useful  and 
interesting  feature  of  the  work  is  a  series  of  maps  illustrating  the 
geological  structure  of  Ireland,  the  elevation  of  its  surface,  the 
distribution  of  bog  and  drainajfe,  and  the  means  of  internal  inter- 
course. >'  »      i        •     .  .  ^ 

It  is  not,  of  coui^  expedient  for  tis  to  attempt  an  analysis  of 
a  work  embracing  so*  manyidifiPerent  subjects,  and  such  a  multi- 
plicity of  details;  but  we  may  select  a  single  passage  by  way  of 
specimen,  as  it  readily  admits 'of  being-insulated  from  the  accom- 
panying matter.  ' 

In  discassinfl^  the  general  question  of  the  relations  of  scientific  knowledge  to 
the  pursuits  of  industry,  I  have  spoken  of  industry  more  as  regards  manufactures 
than  agriculture,  because  it  simplified,  in  a  corresponding  degree,  the  conditions 
of  the  question,  and  enabled  me  to  treat  of  it  more  briefly.  Every  argument 
proving  the  necessity  of  knowledge  to  the  manufacturer,  applies,  however, 
to  the  agriculturist ;  and  as,  in  the  existing  circomstanees  of  Ireland,  manufac-. 
luring  industry  can  only  come  into  play  by  slow  degrees,  it  is  by  improvement* 

*  Industrial  Resources  of  Ireland.  By  Sir  Robert  Kane,  M..D.  Second  Edi- 
tion.   Dublin:  1846. 
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in  agriculture,  for  which  education  la  abeolately  neoeoiaiy,  tiwt  the  mort  npld 
and  most  extensiye  amelioration  in  the  condition  of  the  people  ;aiii8t  ba  effected. 
Agricultural  education  is>  therefore,  the  object  on  which  immediate  a(UentioB 
should  be  concentrated  in  this  coimtry.  It  should,  like  other  indnstrial  e^td- 
tioD,  consist  of  die  general  scientific  discipline  which  has  beos  alreAdy?  dsKribsd; 
and  be  perfected  by  the  practical  education  of  a  well-condnoted  farm,  for  tha 
commencement  of  this  education,  the  arrangements  of  the  Royal  Dublin  Sodetj 
are  eminently  adapted,  and  the  co-operation  of  the  Royal  Agricultural  Societyy 
which' embocUcs  almost  every  landed  interest  in  Ireland,  will  be  a  mort  powerftil 
stinralus  to  those  who  have  to  live  by  agricultore,  to  avail  thema^Tea.  of  nch 
means  of  increased  knowledge.  The  practical  education  of  the  farmer  or  land- 
steward  can  be  completed  in  those  schools,  of  which  so  many  are  now  in  opera- 
tion, or  about  being  formed,  as  at  Tcmplemoyle  and  Longh-Ashe.  That  coit- 
templated  on  a  larger  scale  at  Leopardstown,  cannot  fail,  if  earried  out  oa  a 
proper  plan,  to  be  of  g^at  utility.  We  will  hear  no  more  of  tbe  supOTiority  of 
Scotch  farming,  or  of  the  exclusive  employment  of  Scotch  stewards^  if  IridmieB, 
set  themselves  about  learning  their  trade  as  well,  and  fit  themselresi,  by  stea^- 
ness  and  practical  knowledge,  for  such  situations. 

That  these  views  are  in  no  material  degree  unsound,  is  ftiUy  shown,  by  thtflut 
that  the  commissioners  of  education  have,  in  organizing  the  plan  of  inatmetkio. 
for  the  poorer  classes,  always  considered  industrial  education  aa  a  neoeisary 
element  of  their  system.  What  can  be  of  higher  beneficence  to  a  population 
than  the  instruction  of  the  child  in  the  general  principles- of  the  trades^  by  om 
or  other  of  which  tho  man  will  have  to  support  a  family.  This  object,  howerer, 
could  not  be  fully  carried  out  by  the  means  hitherto  available ;  and  hence  tiie 
commissioners  have,  for  reasons  which  have  been  described  above,  concentralBd 
their  efforts  upon  agricultural  education.  Even  in  this,  their  plans  cannot  be  yet 
fully  brought  into  play.  Tho  schoolmasters  have  to  learn  the  principlea  f£ 
agriculture  before  they  can  teach  them;  and  this  education  of  the  edncaton  if 
the  step  now  in  progress  of  working  out.  The  scientific  lectures,  by  eminenti^ 
qualified  teachers ;  the  practical  workings  on  the  model  farm,  under  the  direc- 
tions of  a  highly  skilful  agriculturist,  will,  after  a  little  time,  enable  the  ooonria- 
sioners  of  education  to  settle  in  each  parish  a  schoolmaster  who  wiE  also  be  a 
minister  of  industrial  progress,  and  by  whose  precepts  and  example,  the  aeedof 
practical  intelligence  shall  be  cultivated,  and  return  a  hundred  fold.  '^Ith  such  a 
system  of  education,  and  ;yv'ith  tho  habits  of  temperance,  of  moral  conduct,  and 
fixity  of  purpose,  which,  it  is  acknowledged,  are  growing  rapidly  upon  the  IHsh 
character,  there  is  no  fear  for  the  working  claases.  It  is  the  middle  claesee  tiafc 
have  most  difficulties  to  overcome,  most  bad  habits  to  break  from.  I  have  endea- 
voured to  indicate  to  them  at  once  the  sources  of  material  prosperity  whidi  the 
country  po.sscsscs,  and  the  means  by  which  alone,  as  I  conceive,  they  can  aetpdre 
the  power  of  properly  utilizing  them. 

The  causes  that  have  led  to  the  bad  results  of  the  manufacturing  system  in  the 
•ister  kingdom,  (namely,  the  moral  and  physical  degradation  of  the  population  in 
^e  large  manufacturing  towns  of  England,)  do  not  exist  with  us.  ireland  ean 
*«rver  become  a  great  manufacturing  country  such  as  England  is.  Her  phyriml 
onstitution  docs  not  supply  materials.  The  proportion  of  the  people  employed 
a  factories  can  never,  therefore,  be  so  great.  Her  sources  of  power,  whether  it 
ic  of  coal,  turf,  or  water,  lie  distributed  so  uniformly  through  the  land,  that?  Hie 
roncentration  of  manufactures  on  a  few  localities,  as  in  England,  cannot  oecor. 
lence  the  evils  of  vast,  unhealthy,  manufacturing  cities  need  not  be  feared. 
ibove  all,  with  temperate  habits,  and  with  the  education  which  the  national 
••ystem  will  give  to  every  individual  of  the  growing  race,  there  is  no  danger  but 
hat  industry  may  be  accompanied  by  intelligence,  intelligence  by  morality,  and 
dl  by  the  steadiness  of  purpose  and  tranquillity  of  habits  on  which  the  happineM 
'f  the  family  and  the  peace  of  the  community  depend.  This  is  the  result  which 
J.  should  ^e  the  obiect  of  all  to  gain.     This  would  render  us  independent  of  the 
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General  and  Quarterly  Averages  of  Temperature  for  several  Years 
at  Hopetaun  Ihuse^  Scodatuk  By  Mr  James  Smith,  Hope» 
toun  Gardens. 

1. — General  Average  of  the  Thermometer  (Fahr.)  at  Hopetoun 
House,  West  Lothian,  from  the  1st  January  1820  to  the  31st 
of  December  1845,  taken  at  9  J  a.m,,  and  8  J  p.m.,  at  100  feet 
above  the  level  of  the  sea,  including  26  years. 
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2. — Quarterly  Averages. — Spring  includes  Pebnii 
and  April ;  Summer,  May,  June,  and  July ;  Ac 
gust,  September,  and  October;  Winter,  Nov< 
cember,  and  January. 
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Porter's  Experiments  with  Manures.'* — This  essay  gained  the 
first  prize  of  the  Garioch  Farmer  Club,  and  is  published  at  their 
request.  It  is  well  written,  modestly  expressed,  and  contains  many 
judicious  criticisms  on  the  manner  in  which  most  of  the  operations 
of  the  field  are  usually  performed.  It  treats  of  the  effects  of 
certain  extraneous  manures,  in  comparison  with  farm-yard  dung-, 
on  various  crops.  We  cannot  relate  every  particular  noticed  by 
y.Y  Porter;  for  that  would  necessarily  imply  a  transcription  of 
tiie  whole  of  his  essay;  but  we  shall  notice  a  few.  In  regard 
to  potatoes^  he  prefers  planting  whole  moderate-sized  potatoes  to 
cut  sets,  and  gives  the  superior  result  of  14  tons  14  cwt,  over 
13  tons  10  cwt.  1  qr.,  with  the  same  quantity  of  well  prepared 
farm-yard  manure.  Of  drills  at  different  widths,  he  found  those 
36  inches  apart  yield  37  bolls  1  firlot  2  pecks  per  imperial  acre, 
while  those  at  30  inches  produced  34  bolls  1  peck,  under  similar 
circumstances.  Plucking  the  blossom  oflF  the  potato  stems  seemed 
to  give  an  increase  of  1|  firlot  in  the  acre.  From  a  statement  in 
an  agricultural  paper,  recommending  turnip  plants  to  be  wide 
lioed,  ^Ir  Porter  tried  an  experiment,  and  the  result  was,  that  the 
narrow  hoed  at  8  inches  gave  a  crop  of  15  tons  19  cwt  1  qr.  20.  lb. 
per  acre ;  while  the  wide  hoed  of  1 1  or  12  inches  produced  14  tons 
13  cwt,  2  qr.,  leaving  a  balance  in  favour  of  narrow  hoeing  of  1 
ton  5  cwt.  3  qr.  20  lb.  per  acre.  It  is  known  that  wide  hoed 
turnips  grow  the  larger,  but  do  not  weigh  to  their  appearance. 
His  observations  on  the  necessity  of  singhng  the  turnip  plants,  at 
first  hoeing,  and  of  performing  the  operation  of  singling  at  all  times 
with  extreme  care,  are  very  correct;  and  such  precepts  as  these 
inculcate  true  economy.  The  ploughing  in  of  turnip  tops  gave  an 
increase  of  Ilopetoun  oats  of  5  bushels  3  pecks  of  grain,  and  of 
3  cwt.  2  qr.  of  straw  per  acre.  The  depth  to  which  seeds  should 
be  harrowed  into  the  soil  is  an  important  point  of  practice  in 
agriculture.  Mr  Porter  tried  the  vegetative  powers  of  several 
grass  and  turnip  seeds  from  various  depths — and  at  1\  inches 
deep,  perennial  rye-grass  brairded  fully  J  of  the  seeds  sown, 
Italian  rye-grass  |,  meadow  fescue  f,  hard  fescue  Jg,  Timothy 
fully  i,  crimson  clover  ^^  red  clover  i,  white  clover  nearly  J, 
Swedish  turnips  nearly  f ,  and  yellow  turnips  \  ;  while  at  3  inches 
deep,  none  of  them  brairded  at  all,  except  perennial  and  Italian 
r}  e-grass.  The  practical  result  is,  that  from  |  to  1\  inch  deep, 
most  seeds  are  sure  to  vegetate  welL 


*  Report  of  Experiments  on  Manures,  &c.,  made  on  the  farm  of  Logie* 
Elphinstone,  Aberdeenshire,  during  the  years  1844-5.  By  James  Porter, 
Farm-overseer.  Printed  by  desire  of  the  Garioch  Farmer  Club.  Aberdeen : 
1846. 
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ACCOUNT  OF  THE  GREAT  ANNUAL  MEETING  OF  THE  HIGHLAMD 
AND  AGRICULTURAL  SOCIETY  OF  SCOTLAND;  AT  INVERNESS 
IN  SEPTEMBER  184C. 

The  annual  meeting  of  the  Highland  and  Agricultural  Sodety 
was  held  this  year,  1846,  at  Inverness,  on  Tuesday,  Wednesday, 
and  Thursday,  the  first,  second,  and  third  of  September. 

The  site  chosen  by  the  Local  Committee  for  tlie  exhibition  was 
the  Academy  Yard,  the  area  before  and  behind  Dr  Bell's  School, 
and  the  small  intervening  park  belonging  to  Mr  John  Mactavish. 
The  Academy  Yard  contained  the  stalls  for  the  West  Ilighland 
and  Short-horn  cattle,  all  the  pens  for  sheep,  the  Ladies'  gallery, 
the  stand  upon  which  the  prize  animals  are  exhibited  and  named, 
and  the  Pavilion  for  the  great  dinner;  tlie  inten'ening  field 
afforded  accommodation  for  tlie  stalls  of  the  polled  and  homed 
cattle  of  other  breeds;  and  in  the  area  behmd  Bell's  School 
the  horses  were  all  placed  by  themselves :  while  the  space  in  front 
of  the  school  was  occupied  with  implements,  butter  and  cheese, 
roots,  plants,  and  seeds,  and  specimens  of  the  clan  tartans  ex- 
hibited  by  Dr  xsicol  and  Mr  ^lacdougal  of  Inverness, 

Though  the  general  view  of  the  show  was  somewhat  circimi- 
scribed  by  the  height  of  the  walls  between  the  fields,  it  was  ac- 
knowledged by  many  present  that  a  more  compact  and  convenient 
show-yard  within  its  bounds,  and  one  more  accessible  from  all 
points,  had  not  been  seen  any  where  else.  It  was  Mr  Slight,  the 
Society's  engineer,  who  funiished  the  plan  of  the  show-yard 
which  afforded  so  much  accommodation  in  so  small  a  space. 

The  business  of  the  meeting  was  thus  arranged  and  sanctioned 
by  the  Local  Committee  and  Deputation  of  Directors.  On  Monday 
much  preliminary  matter  was  prepared,  and  the  Judges  of  imple- 
ments, dairy  produce,  and  of  roots  and  seeds,  appointed.  On 
Tuesday  morning  the  Agricultural  Chemistry  Association  met 
their  friends  at  a  public  breakfast  in  the  rooms  of  the  Xorthcm 
Meeting,  and  the  subject  proposed  for  discussion  was,  "  On  the 
use  of  prepared  food  in  feeding  cattle ;  and  the  mode  of  improv- 
ing hill  pasture  and  hill  land  generally."  In  the  forenoon  of 
the  same  day  the  exhibition  of  implements,  of  butter  and  cheese, 
and  of  roots  and  seeds,  were  inspected  by  the  judges,  who  im- 
mediately thereafter  awarded  the  premiums  in  their  respective 
^r~)artments. 

.n  regard  to  the  various  articles  entered  in  competition  this 
'*ay,  it  could  not  fail  to  be  generally  remarked  that  the  exhibition 
ui  implements  was  of  very  limited  descripticm,  the  entries  being 
not  only  few  in  number,  but  many  articles  entered  were  not 
)i«on^ht  forward  at  all.  The  great  distance  of  Inverness  from 
■ .    .'^'*alit»'»6  '^n  the  south,  in  which  the  most  eminent  makers 
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of  implements  reside,  no  doubt  deterred  tbem  from  incurring  the 
unavoidably  great  expense  of  so  long  a  journey.  However  natural 
such  a  resolution  might  be,  it  is  to  be  regretted  that  it  should  have 
deprived  the  farmers  of  the  north  of  the  Qpportunity  of  iHspecting 
a  large  collection  of  implements,  of  superior  construction,  perhaps, 
than  any  they  may  ohanee  to  possess.  The  implements  that 
seemed  to  us  to  attract  particular  notice  were  a  very  cheap 
double- blast  fanner,  made  by  John  Wightman,  Bally miglaff,  near 
Comber,  in  the  county  of  Down,  Ireland,  who  stated  a  curious 
fact,  that  the  principle  of  the  double-blast  was  applied  to  the 
fanner  by  the  late  David  JEennedy,  Ballymiglaff,  so  long  as  sixty 
years  ago ;  a  diurn,  by  Alexander  Weston,  Liverpool,  which  made 
butter  by  the  agitation  of  the  milk  being  caused  by  a  strong 
current  of  air  being  propelled  through  it ;  Ainslie's  drain-tile  ma- 
chine, which  is  remarkable  for  the  simplicity  of  its  construction ; 
a  steel vard,  which  weighed  objects  with  great  accuracy;  and  sym- 
pathetic gates  for  the  enclosure  of  roads  crossing  railways,  which, 
by  the  action  of  simple  crank  machinery  placed  under  ground, 
open  or  shut  simultaneously,  when  any  one  of  them  is  so  moved 
by  the  hand.  The  two  last-named  articles  were  manufactured 
by  W.  and  C.  Young,  128,  High  Street,  Edinburgh.  All  the 
butter  produced,  with  the  exception  of  one  lot,  was  highly  cre- 
ditable to  the  district.  The  natural  pasture  of  the  Highlands 
seems  to  impart  great  richness  and  delicious  flavour  to  the  but- 
ter produced  from  it.  Some  of  the  cheese  would  have  done 
honour  to  an  English  dairy.  The  exhibition  of  roots  and  seeds 
was  small,  the  period  of  the  show  being  too  early  for  the  produc- 
tion of  the  fruits  of  the  fields  of  the  current  year.  As  usual  on 
all  these  occasions,  the  collection  of  Messrs  Lawson  and  Son, 
Seedsmen  to  the  Society,  stood  conspicuous. 
The  judges  in  these  classes  were  * — 

Of  Dairy  Produce. — Baillie  Iloss^  Mr  Simon  Fraaer,  and  Mr  A.  MacdonaM, 
Inverness.     Attending  Member,  Mr  Baillie  of  Dochfour. 

Of  Se^'h,  Pootit,  find  Plants. — Mr  Ross,  Kinnahaird ;  Mr  William  Murray, 
Kilcoy ;  and  Mr  Shirreff,  Barnyards.    Attending  Member,  Mr  George  Anderson. 

Of  Implements. — Lord  Berriedale ;  Mr  Smith,  late  of  Deanston  ;  Mr  Slight, 
Curator  of  the  Society's  Models ;  and  Mr  H.  Stephens,  Editor  of  the  Journal  of 
Agriculture.     Attending  JNIember,  Mr  Wardlaw  liamsaj  of  Whitehill. 

Their  awards  were  as  follows : — 

FOR  IltfPLR^fBNTS. 

For  any  New  and  Useful  Agricultural  Implement  or  Machine  that  has  been 
satisfactorily  tested  in  actual  work,  five  sovereigns.     (No  entry.) 

For  the  Subsoil  Plough  best  suited  to  aiccomplish  the  main  objects  of  Subsoil 
Ploughing,  viz.,  moving,  breaking,  stirviag,  and  effectuaUj  detaching  the  sub- 
soil from  its  own  substratum,  without  bringiag  il  to  the  surface,  five  sovereigns. 
(No  entry.) 

For  the  best  Subsoil  Grubber,  three  sovereigns.     (No  entry.) 

For  the  best  Two  Horse  Plough,  either  of  weed  or  iron  eocstniotioii ;  work- 
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manship,  ease  of  draught,  and  effects  in  lifting  and  turning  over  the  furrow, 
being  all  considered,  five  sovereigns.  To  John  Stewart,  smith,  Beaufort  ioTer* 
nes-s-shire,  three  sovereigns. 

For  the  best  Winnowing  Machine  or  Bam  Fanner,  four  sovereigns.  To 
John  Wightman,  Ballymiglaff,  county  Down,  Ireland,  three  sorereigns,  and  the 
silver  medal. 

For  the  best  Single  Horse  Cart,  with  Wheels  and  Axle  adapted  to  farm  pur- 
poses,  five  sovereigns.  To  Roderick  Fraser,  carpenter,  Conan  Bridge,  Ross- 
shire,  three  sovereigns. 

For  the  best  Implement  of  any  kind  used  in  the  cultivation  of  the  Turnip  or 
Potato  crop,  five  sovereigns.  To  Jas.  Arres,  Culloden,  near  Inverness,  three 
sovereigns,  for  a  Turnip  Sower ;  also  to  John  West,  Lundie,  near  Duni^e,  for 
his  Improved  Turnip  Drill,  two  sovereigns. 

For  any  Useful  Improvement  in  any  of  the  Utensils  used  in  Dairy  Husbandry, 
four  sovereigns.  To  Alex.  Weston,  Liverpool,  for  an  Atmospheric  Churn,  three 
sovereigns. 

For  the  best  set  of  Models,  or  of  Specimens  of  any  Improved,  Certain,  aad 
Economical  Method  of  Constructing  Drains,  for  the  Drainage  of  Land,  whethtr 
by  means  of  Tiles  or  Pipes  of  Burnt  Clay,  of  Peat  Moss,  Wood,  or  Stone,  or 
any  combination  of  these,  five  sovereigns.     (No  entry.) 

For  the  best  set  of  Apparatus,  either  of  full  size  or  in  Model,  for  Dipping  or 
Bathing  Sheep,  three  sovereigns.  To  Thos.  Bigg,  15  Crawford  Street,  Port- 
man  Square,  London,  a  medal ;  and  to  William  Thompson,  Over-Roxburgh,  one 
sovereign. 

For  a  Model  for  the  Effectual  Washing  of  Sheep,  with  Short  DeseriptioB  of 
the  Mode  of  Conducting  the  Process,  three  sovereigns.  To  Robert  Boyd| 
Innerleithen,  two  sovereigns. 

For  the  best  set  of  Cart  and  Plough  Harness,  three  sovereigns.  To  George 
Mackenzie,  Inverness,  two  sovereigns. 

For  approved  Patented  Articles,  and  for  Articles  not  embraced  in  any  of  the 
foregoing  sections,  the  Judges  awarded  a  medal  to  F.  Macneill  and  Co.  of 
London,  for  their  specimens  of  Patent  Felt. — To  John  Ainslie  of  Alperton, 
Middlesex,  for  his  Drain  Tile  Machines,  a  medal. — To  John  West,  Lundie,  near 
Dundoe,  for  his  Seven- Teeth  Grubber,  a  medal. — To  W.  and  C.  Young,  High 
Street,  Edinburgh,  for  their  general  exhibition  of  Wire  Fences,  &c.,  a  medaL 

We  ought  to  mention  that  Messrs.  Macneill  and  Co.  obligingly  gave  the  fireo 
use  of  a  quantity  of  their  asphalted  roofing  felt,  sufficient  to  cover  the  entire 
roof  of  the  Ladies*  Gallery. 

An  experiment  with  Mr  Weston's  Atmospheric  Churn  was  tried.  The 
Machine  was  made  to  act  upon  milk  warm  from  the  cow,  with  a  small  portion 
of  one  night's  cream ;  and  butter  was  formed  in  twelve  minutes. 

FOR  DAIRY  PRODUCE. 

1.    CUBING    BUTTER. 

To  the  owner  of  any  Dairy  who  shall  have  made  and  cured  for  keeping  through 
the  season,  the  best  quality  of  Butter  for  the  market,  not  being  less  than  two 
cwt.,  in  1840,  five  sovereigns — John  Rose,  Kirkton,  near  Inverness. 

For  the  second  best  quality  of  ditto,  three  sovereigns — W,  Kennedy,  Stron- 
,pn   Argyleshire. 

2.   MAKING    CHEESE. 

10  the  person  who  shall  produce  the  best  specimen  of  Sweet  or  Full  Milk 
!!heese,  made  of  any  variety  that  he  finds  most  profitable  for  the  market,  five  sove* 
•mq^ns— -James  Ure,  Maryburgh,  Ross-shire. 

'or  th"  p«cond  best  ditto,  three  sovereigns — Mrs  Jesse  Barclay,  Galoots,  xnear 

^n  t-      ..  QTxy  r)air»    vho  p*^all  ^^"^f  t^^'Io.  f^"  salc.  diipn^  tho  season 
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1846,  the  best  quality  of  Cheese  from  Skimmed  Milk,  not  being  less  than  one  cwt., 
five  soyereigns--Jamcs  Ure,  Maryburgh,  Ross-shire. 

For  the  second  best  ditto,  three  sovereigns — Mrs  Jesse  BarcUy,  Galoots,  near 
Elgin. 

A  sample  of  excellent  bntter,  of  quality  equal  to  that  which  carried  the  first 
premium,  was  exhibited  by  S.  M.  Boulderson  of  Erchless  Castle,  but  was  too  late 
to  be  entered  for  competition.  The  Cheese  exhibited  by  Mr  Bouldersoo,  also 
too  late  for  competition,  was  superior  to  any  which  gained  the  premiums. 

FOR  ROOTS,  SEEDS,  AND  PLANTS. 

Very  fine  field  Turnips,  exhibited  by  James  Ormiston,  experimental  farm,  near 
Lochgilphead,  Argyleshire  ;  Purple-topped  Globe  Turnips,  by  Robert  Trotter, 
Garguston,  Koss-shirc ;  Seedling  Potatoes,  especially  the  red  and  white  kidney 
xarieties,  by  Eneas  W.  Mackintosh  of  Raigmore,  Inverness-shire ;  a  Third  Cut- 
ting of  Clover  in  1846,  by  Colin  Chisholm,  Millbum,  Inverness- shire ;  Pi^rennial 
Ryegrass  Seed  (weighing  30  lbs.  14  oz.  per  imperiiLl  bushel),  by  James  Mackil- 
lican,  Piperhill,  co.  of  Nairn ;  Turnip  Seeds,  by  Alexander  Mactavisb,  Ness  Park, 
Inverness ;  the  collection  of  Plants  and  Seeds  of  Pines,  by  John  Origor  &  Co., 
Forres,  co.  of  Moray,  particularly  the  one  and  two-years-old  Seedling  Nat  ire 
Highland  Scots  Pine  Plants,  &c.  were  all  commended.  The  collection  exhibited 
by  Peter  Lawson  and  Son,  Edinburgh,  as  Seedsmen  to  the  Highland  and  Agri- 
cultural  Society,  was  noticed  by  the  Judges  as  entitled  to  the  highest  praise.  It 
consisted  of  an  extensive  assortment  of  the  various  Grasses  and  other  herbage 
])lants  used  in  agriculture ;  specimens  of  the  numerous  varieties  of  the  Cereal 
Grains,  with  samples  of  the  produce  of  1846 ;  a  fine  specimen  of  the  Tussao  Grass 
of  the  Falkland  Islands,  and  several  of  the  tubers  of  a  PotatOffree  of  dieeaie,  from 
Pisa  in  Italy.  They  also  exhibited  a  collection  of  the  hardy  Coniferie,  suited  to 
this  climate,  including  the  Crt/ptameria  Japonica,  the  latest  introduction  from 
China ;  with  several  other  new  and  rare  species  of  plants. 

In  the  afternoon  of  Tuesday  the  Local  Committee,  along  with 
the  Directors  and  gentlemen  connected  with  the  counties  of  In- 
vemess,  Elgin,  Nairn,  Ross,  Sutherland,  Caithness,  and  Cromarty, 
held  a  meeting  in  the  Academy  Hall,  under  the  presidency  of  Mr 
Macpherson  Grant,  younger  of  Ballindalloch,  Chairman  of  the 
Committee,  to  appoint  the  Judges  and  the  numerous  Sub-com- 
mittees to  discharge  the  various  duties  incidental  to  the  exhibi- 
tion of  the  stock  on  the  following  day.  The  Committee,  after- 
wards, in  company  with  many  members  of  the  Society,  partook 
of  a  sumptuous  dinner  in  the  Northern  Rooms,  prepared  by  Mr 
Grant  of  the  Caledonian  and  Union  Hotels,  Mr  Grant,  younger  of 
Ballindalloch,  in  the  chair.  In  the  evening,  Mr  Smith  of  Dcanston 
delivered  a  lecture  on  thorough  draining,  illustrated  with  large 
draw  ings,  in  the  court-room  of  the  County  Buildings.  The  fol- 
lowing are  the  names  of  the  gentlemen  appointed  judges  this  day : — 

0/  the  West  Highland  Breed.— -Mr  M'NeiU  of  Colonsay ;  Captain  Campbell, 
yr.  of  Jura ;  Mr  Stewart  of  Achadashenaig  ;  and  Mr  Middleton  of  Davidston. 
Attending  member,  Mr  Ainslie  of  St  Colme. 

Of  Extra  Stock  of  do Mr  Robertson  of  Kinlochmoidart ;  and  Mr  Mitchell, 

Inverscaddle.     Attending  member,  Mr  Macdonnell  of  Morar. 

Of  Short-Horns.— "Mr  Grey,  Dilston  ;  Mr  Watson,  Keillor;  and  Captain  Bar- 
clay  Allardyce  of  Ury.    Attending  member,  Mr  Baillie  of  Dochfour. 

0/  Aberdeen,  Angus,  and  Galloway  Polled  Breeds,— Mr  Walker,  Wester  Fin- 
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tray ;  Mr  Feni!e  of  Kilinti>f ;  and  Mr  Elpbhistone  DaltTinple,  Logle  Elphinstone. 
Attending  member,  Mr  Smith  of  Deanston. 

Of  the  Ayrshire Breed,-^MT  Black,  Dalkeith  Park;  atid  Mr  Caark,  Dysirt 
Attending  member,  Mr  Matheson  of  Ardross. 

0/  the  Aberdeenshire  Horned — iB-fr  Simpson  of  Cobairdj ;  tfnd  Mr  Bmn, 
Linkwood.     Attending  member,  Mr  Brodie  of  Letfaen. 

0/  any  Breed  and  Crosses.— ^Mr  Watson,  Keillor;  and  Mr  Simpson  of  Co- 
bairdy.    Attending  member,  Mr  Brodie  of  Lethon. 

Of  Horses. — Mr  Hay  Mackenzie  of  Cromertie ;  Mr  Wallace  of  Kelly ;  Major 
Houston  ;  and  Professor  Dick.     Attending  member,  Mr  Dempster  of  Sldbo. 

Of  Black/aced  Sheep. — Mr  Kennedy  of  Kirkland ;  and  Mr  Brown,  Link- 
wood.    Attending  member,  Mr  Gunn,  Rhives. 

0/  Cheviot  5A^^.— Mr  M^irray,  Drocbill  Castle ;  and  Mr  Altchison,  Meiulon. 
Attending  member,  Mr  Alexandw  Mactavlsh. 

Of  Leicester  Sheep.^^Mr  Grey,  Dilston  ;  and  Mr  Black,  Dalkeith  Park.  At- 
tending member,  ^r  Alexander  Mactavlsh. 

Of  Southdowns  and  Crosses. — Mr  Brown,  Linkwood  j  and  Mr  Clark,  Dyatrt. 
Attending  member,  Mr  Matheson  of  Ardross. 

Of  Enftra  Sheep  and  Goats.-^Mr  Kennedy  of  Kirkland,  and  Mr  Brown, 
Linkwood. 

Of  Sonne. — Captain  Mackay  Satherland  of  Aberarder ;  and  Dr  Mackeniie, 
Kinellan.     Attending  member,  Mr  Stephens. 

Poultry. --^Mt  Elphinstone  Dalrymple ;  and  Captain  Mackay  Sutherland.  At- 
tending member,  Mr  Stephens. 

The  gates  were  opened  for  the  admission  of  the  stock  by  five 
o'clock  on  Wednesday  morning,  and  the  stock  were  all  placed  in 
their  respective  stalls  by  eight  o'clock,  in  readiness  for  the  judges. 
The  show-yard  was  then  cleared  of  every  person  except  uiose  in 
charge  of  the  stock,  by  the  active  and  personal  exertions  of  the 
new  Secretary  of  the  Society,  Mr  Hall  Maxwell,  younger  of  Dar- 
gavel,  in  order  that  the  judges  might  meet  with  no  inconvenience 
from  curious  intruders  during  their  inspection  of  the  stock. 
The  enforcement  of  this  salutary  rule  afforded  great  satisfaction 
to  the  judges,  who  on  no  former  occasion  executed  their  duties 
with  so  much  ease  and  comfort  both  to  themselves  and  the  stock. 

These  are  the  awards  of  the  judges  on  the  various  descriptions 
of  stock  : — 

CATTLE. 

WEST  HIGHLAND  BREED. 

Of  this  breed  were  entered  in  competition  222  head ;  namely^ 

28  bulls,  37  cows,  27  calves,  40  heifers,  36  oxen,  24  stot  stirks, 

^iid  30  queys.     The  north  and  west  of  Scotland  being  the  seat  of 

^^^'«  beautiful  and  useful  breed  of  cattle,  the  exhibition  was  ex- 

.ccLcd  to  be  large  in  number,  and  -excellent  in  quality. 

For  the  best  Bull,  calved  between  1st  January  1840  and  1st  January  1844, 
enty  sovei«eigns — The  Marquis  of  Brcadalbane. 

?0T  the  second  best  ditto,  tc^.  sovereigns — Donald  Stewart,  Loskintjre. 

The  Ilonorarj  SPv^t    ^fed«'    *■  ^'>b'»  A«/io»aon,  Braes  of  Foss— as  thoiB*^erfw 
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For  the  best  Bull,  calved  a£ter  1st  January  1844>  seren  sorereigira — Wniiftm 
Grant,  Rnthvcn,  Tomintoul,  Banffishire. 

For  the  best  lareeding  Cow,  not  exceeding  eight  years  old,  wlrieli  haa  reared  a 
calf  during  the  season  of  the  Show — the  calf  to  be  shown,  ten  sorereigns — John 
Cruickshank,  Cloves,  Elgin. 

For  the  second  best  ditto>  fire*  sorereigns — The  Bforquis  of  Breadalbane. 

For  the  third  best  ditto,  three  sovereigns — The  Doke  of  Sutherland. 

For  the  best  three  Cows,  reared  aad  bred  by  the  Exhibitor,  which  hare  had 
calves  during  the  season  of  the  show,  with  their  calves  at  their  feet,  fifteen 
sovereigns — The  Marquis  of  Breadalbane. 

For  the  best  two  Heifers,  calved  after  1st  January  1843,  ten  sovereigns — The 
Duke  of  Sutherland. 

For  the  second  best  two  ditto,  five  sovereigns — The  Doke  of  Snther- 
land. 

For  the  best  two  Heifers,  calved  after  1st  January  1844|  seren  sorereignfl — 
The  Marquis  of  Breadalbane. 

For  the  second  best  two  ditto,  three  sovereigns — William  Grant,  Ruthyen, 
Tomintoul. 

For  the  best  two  Oxen,  calved  after  1st  January  1842,  ten  sovereig^ns — John 
Cruickshiink,  Marcassie,  Tarves. 

For  the  best  two  Oxen,  calved  after  1st  January  1843,  seven  sovereigns — The 
Duke  of  Richmond. 

For  the  best  two  Oxen,  calved  after  1st  January  1843^  which  hare  nerer  been 
housed  nor  confined  in  the  straw-yard  siuce  A^hitsunday  1844,  saven  sovereigoa 
— John  Cruickshank,  Cloves. 

For  the  best  two  Oxen,  ealved  after  1st  January  1844,  five  sovereigns — The 
Duke  of  Richmond. 

For  the  best  lot  of  Stot  Stnrks^  not  fewer  than  six,  calved  after  1st  January 
1845,  bred  by  Exhibitor,  seven  sovereigns — Daniel  Gilchrist  of  Ospisdale. 

For  the  best  lot  of  six  Queys,  calved  after  Ist  January  1845,  bred  by  Exhibitor, 
seven  sovereigns — Daniel  Gilchrist  of  Ospisdale. 

SHORT-HORNED  BREED. 

Of  this  celebrated  and  favourite  breed  of  cattle  only  37  bead 
were  entered  in  competition,  namely,  18  bulls,  11  cows,  and  8 
heifers.  It  is  worthy  of  remark,  however,  that  a  bull  was  here 
shown,  the  one  belonging  to  Mr  Mason  Hopper,  which,  with- 
out the  least  difficulty,  obtained  the  first  premium,  is  a  bull  that 
has  earned  for  himself  the  highest  character  of  any  short-horn 
bull  that  was  ever  exhibited,  inasmuch  as  during  this  season,  in 
the  course  of  a  few  weeks,  he  has  carried  the  first  premium  of 
the  English  Agricultural  Society  at  Newcastle,  of  the  Yorkshire 
Agricultural  Society  at  Wakefield,  of  the  Irish  Agricultural 
Society  at  Limerick,  and  lastly,  of  the  Highland  and  Agricultu- 
ral Society  at  Inverness.  For  these  reasons,  the  Society  very 
properly  determined  on  adding  the  portrait  of  this  bull,  of  so 
much  distinguished  merit  and  high  character,  to  their  picture 
gallery,  and  Mr  Gourlay  Steell  of  Edinburgh  was  accordingly 
commissioned  to  paint  the  portrait 

'  For  the  best  Bull,  calved  between  1st  January  1840  and  1st  January  1845, 
twenty  sovereigns— John  Mason  Hopper^  Newham  Grange^  Stockton-on-T«es, 
Yorkshire. 
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For  the  second  best  ditto,  ten  sovereigns — The  Puke  of  Richmond. 

To  the  Breeder  of  the  best  Bull  in  this  section,  the  Honorary  Silver  Medal— to 
the  said  John  Mason  Hopper. 

For  the  best  Bull  Stirk,  calved  after  1st  January  1845,  ten  sovereignB-^WiUiam 
Hay,  Shethin,  Tarves,  Aberdeenshire. 

For  the  second  best  ditto,  seven  sovereigns — William  Tod,  Elphinstone  Tower, 
Haddingtonshire. 

For  the  best  breeding  Cow,  of  any  age,  having  reared  a  calf  during  the  season 
of  the  show,  ten  sovereigns — Alexander  I^wson,  Oldmills,  Elgin. 

For  the  second  best  ditto,  seven  sovereigns — Alexander  Sutherland,  Shcmpston, 
Elgin. 

For  the  beft  Heifer,  calved  after  1st  January  1844,  seven  sovereigns — William 
Tod,  Elphinstone  Tower,  Haddingtonshire. 

For  the  best  two  Heifers,  calved  after  1st  January  1845,  fi?e  soveroig.is — 
William  Hay,  Shethin,  Tarves. 

For  the  best  pair  of  Oxen,  calved  after  1st  January  1843,  ten  sovereigns.  (Ivo 
-entry.) 

For  the  best  pair  of  Oxen,  calved  after  1st  January  1844,  ten  sovereigns — 
(No  entry.) 

ABERDEEN,  ANGUS,  AND  GALLOWAY  POLLED  BREEDS. 

Of  all  these,  there  were  only  54  head  entered  in  competitiou, 
namely,  13  bulls,  15  cows,  12  heifers,  and  14  oxen. 

For  the  best  Bull,  calved  between  1st  January  1839  and  1st  January  1844, 
twenty  sovereigns — Hugh  Watson,  Keillor,  Forfarshire. 

For  the  second  best  ditto,  ten  sovereigns — Robert  Walker,  Portleithen  Mains, 
Aberdeenshire. 

To  the  Breeder  of  the  best  Bull  in  this  section,  the  Honorary  Silver  Medal — 
the  said  Hugh  Watson. 

For  the  best  Bull,  calved  after  1st  January  1844,  ten  sovereigns — A.  T.  F. 
Fraser  of  AbertarfF,  Inverness-shire. 

For  the  best  Cow,  calved  previous  to  1st  January  1843,  having  reared  a  calf 
during  the  season  of  the  show,  ten  sovereigns — Alexander  Craig,  Kirkton, 
Sutherlandshire. 

For  the  second  best  ditto,  five  sovereigns — James  Campbell  Brodie  of  Lethcn. 

For  the  best  two  Heifers,  calved  after  1st  January  1843,  ten  sovereigns— Alex- 
ander Craig,  Kirkton,  Sutherlandshire. 

For  the  second  best  ditto,  five  sovereigns — David  Shirreflf,  Barnyards, 
Inverness-shire. 

For  the  best  two  Heifers  calved  after  1st  January  1844,  seven  sovereigns 

Lord  Lovat. 

For  the  second  best  ditto,  three  sovereigns — ^Alexander  Craig,  Kirkton. 
Sutherlandshire. 

For  the  best  two  Oxen,  calved  after  1st  January  1842,  ten  sovereigns — Peter 
Brown,  Linkwood,  Elgin. 

For  the  second  best  ditto,  five  sovereigns — Alexander  Craig,  Kirkton, 
Sutherlandshire. 

?0T  the  best  pair  of  Oxen,  calved  after  1st  January  1843,  ten  sovereigns 

•'''ter  Brown,  Linkwood,  Elgin. 

For  the  best  pair  of  Oxen,  calved  after  1st  January  1844,  seven  sovereigns 

*lpxander  Craig,  Kirkton,  Sutherlandshire. 

ABERDEENSHIRE  HORNED  BREED. 

Onlv  4.  opimals  ^^  t^'^s  l--^pd  wp^^    entered  in  competition, 
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namely,  2  bulls,  1  cow,  and  1  heifer.    This  breed  seems  to  be 

going  out  of  existence. 

For  the  best  Bull,  calved  after  Ist  January  1S39,  and  1st  January  1844^  fifteen 
sovereigns— Alexander  Keith,  Netherthird,  Aberdeenshire. 

To  the  Breeder  of  the  best  Bull  in  thb  section — the  Honorary  Silver  Medal, 
to  said  Alexander  Keith. 

For  the  best  Bull,  calved  after  1st  January  1844,  ten  sovereigns — Robert 
"Walker,  Portleithen  Mains,  Aberdeenshire. 

For  the  best  Cow,  calved  previous  to  Ist  January  1843,  having  reared  a  calf 
during  the  season  of  the  show,  seven  sovereigns — David  Shirreff,  Barnyards, 
Inverness-shire. 

For  the  second  best  ditto.     (No  entry.) 

For  the  best  Heifer,  calved  after  1st  January  1844, five  sovereigns — Alexander 
Keith,  Netherthird,  Aberdeenshire. 

AYRSHIRE  BREED. 

Of  this  well-known  and  widely  disseminated  breed  for  the 
dairy,  31  were  entered  in  competition,  namely,  7  bulls,  15  cows> 
and  9  heifers. 

For  the  best  Bull,  calved  after  1st  January  1842,  fifteen  sovereigns— Archibald 
Macintyre,  Dunalan,  Rothesay. 

To  the  Breeder  of  the  best  Bull  in  this  section,  the  Honorary  Silver  Medal — 
Robert  Hunter,  St  Colmac,  county  of  Bute. 

For  the  best  Bull,  calved  after  1st  January  1844,  ten  sovereigns — Alexander 
Forbes,  Beechwood,  Inverness. 

For  the  best  Cow  in  Milk,  seven  sovereigns — John  Inglis  Nicol,  M.D.,  Camp- 
field,  Inverness. 

For  the  second  best  ditto,  five  sovereigns — John  and  William  Chisholm,  View- 
field,  Inverness. 

For  the  best  Heifer,  calved  after  1st  January  1844,  five  sovereigns — Major 
Duncan  ^Nlacpherson,  Drummond,  Inverness. 

For  the  second  best  ditto,  three  sovereigns — John  Mace  wen,  Drumrosae, 
Inverness. 

ANY  BREED  AND  CROSSES. 

Of  these  18  oxen  were  entered  in  competition. 

For  the  best  pair  of  fat  Oxen  of  any  pure  breed,  except  Short-horn,  calved 
after  1st  January  1842,  ten  sovereigns — Alexander  Crwg,  Kirkton,  Sutherhuid- 
shire. 

For  the  best  two  Oxen,  calved  after  1st  January  1842,  a  cross  between  a  Short- 
horn Bull  and  a  West  Highland  Cow,  eight  sovereigns.     (No  entry.) 

For  the  best  two  Oxen,  calved  after  1st  January  1842,  a  cross  between  a 
Short-horned  Bull  and  Ayrshire  Cow,  eight  sovereigns— -John  Cruickshank, 
Cloves,  Elgin. 

For  the  best  two  Oxen,  calve4  after  Ist  January  1842,  a  cross  between  a 
Short-horned  Bull  and  a  Pure  Cow  of  any  breed  except  the  West  Highland  or 
Ayrshire,  eight  sovereigns.     (No  entry.) 

For  the  best  two  Oxen,  calved  after  1st  January  1843,  a  cross  between  a 
Short-horned  Bull  and  West  Highland  Cow,  eight  sovereigns — John  Cruick- 
shank, Cloves,  Elgin. 

For  the  best  two  Oxen,  calved  after  1st  January  1843,  a  cross  between  a 
Short-horned  Bull  and  Ayrshire  Cow,  eight  sovereigns — Hugh  Ross  of  Cro- 
marty. 

For  the  best  two  Oxen,  calved  after  1st  January  1843,  a  cross  between  a 
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Sfaort-honied  Rili  and  a  Fur*  Co«v  of  my  J)re«cl  ezoepi  the  West  HigWiurfte 
Ayrshire,  eight  sovereigns — John  Hay  Mackenzie  of  Cromerti«. 

For  the  best  two  Oxen  of  any  cross,  calved  after  Ist  January  1842,  eight 
9oyereign»--John  and  James  Murdn,  Aberdeen. 

HORSES. 

The  entire  number  of  horses  for  agrieultural  and  other  par- 
poses  entered  in  competition  was  74 ;  namely,  16  stallions,  2  ot- 
tire  colts,  17  brood  mares,  15  fillies,  8  geldings,  2  entire  saddle- 
ponies,  9  Highland  pony  brood  mares,  and  6  pony  geldings. 
The  Judges  considered  the  show  of  entire  horses  for  agricultu- 
ral purposes  as  remarkably  good. 

FOR  AGRICULTUBAL  PtTRPOSES. 

For  the  best  entire  Horsej  not  under  four  years,  and  not  ezoeediag^  eight  and 
a  half  years  oid,  bringing  evidence  of  having  had  produce  in  the  Cocmer  ycar^ 
thirty  sovereigns — Joseph  Skea,  Aberdeen. 

For  the  second  best  ditto,  twenty-five  sovereigns — Wm.  Wilson,  Whitesnle, 
Aberdeenshire. 

For  the  third  best  ditto,  twenty  sovereigns— Peter  Brown^  linkwoody  £%m. 

For  the  best  entire  Colt,  not  exceeding  three  yeavs  and  six  months  old,  ten 
sovereigns — Robert  Wilson,  Brangan,  Portsoy,  Banffshire. 

For  the  best  breeding  Mare,  having  had  at  least  one  Foal,  and  having  been  at 
least  one  year  in  the  possession  of  the  competitor,  ten  sovereigns — Robert  Genr 
tie,  Dell,  near  Inverness. 

For  the  second  best  ditto,  seven  sovereigns — Alexander  Sutherland,  J 
ston,  Elgin. 

For  the  best  three-year-old  Filly,  seven  sovereigns — Robert  Gentle^  Dell,  ] 
Inverness. 

For  the  second  best  ditto,  five  sovereigns — Alexander  Cmickahank,  PInscar* 
dine,  Elgin. 

For  the  best  two-year-old  Filly,  five  sovereigns — William  Hay,  Shethia,  Aber- 
deenshire. 

For  the  second  best  ditto,  three  sovereigns — Alexander  Cmickshank,  Plus- 
cardine,  Elgin. 

For  the  best  four-year-old  Draught  Gelding,  three  sovereigns — The  Duke  of 
Sutherland 

For  the  best  three-year-old  Draught  Gelding,  three  sovereigns — ^Lord  LoTst 

SADDLE  PONIES. 

For  the  best  Highland  entire  Pony,  not  exceeding  fourteen  hands  high,  ten 
sovereigns — The  Duke  of  Sutherland. 

For  the  best  Highland  breeding  Pony  Mare  of  the  same  height,  flerea  sore- 
•'jigns — Lord  Lovat. 

For  the  best  Pony  Gelding,  not  more  than  four  years  old,  and  not  exceecBng 
fourteen  hands  ^ngh,  five  «»overe^?'^«~  Tohn  Cruickshank,  Cloves,  Elgin. 

rhtj  Tciv  iiiuv:i-  cwc  JLcviuc  and  Blackfaced  sheepi  and 
nore  Liecesters,  entered  in  competition  than  might  have  been 
expected  from  ^^his  dis^-int     The  animals  were  all  in  excellent 
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BLACKFAOED  BREED. 

Of  this  breed  69  aDimals  were  entered  in  competition;  namely, 
14  tup85  15  ewes,  30  gimmeis,.  and  10  weUiero.  Tke  tups^were 
considered  very  superior  animals. 

For  the  best  two  Taps^iiot  exceeding  fofty-fiTo  inontha  old,  which  shall  hare 
served  a  hirsel  of  Ewes  in  1845,  seven  sovereigns — A.  H.  Michelsox^  Old  Fas- 
kally,  Pitlochry. 

For  the  second  best  two  ditto,  five  sovereigns — John  and  Thomas  Mackeniie, 
Achnaclerach,  Ross-shir^. 

For  the  best  pen  o£five  Ewes,  not  exceeding  five  years  and  seven  months  old, 
selected  from  a  hirsel  of  a  regular  breeding  stock,. not  leas  than  200,  and  the  pen 
having  reared  lambs  for  the  season,  seven  sovereigns— John  and  Thomas  Mac- 
kenzie, Achnaclerach,  Ross-shire. 

For  the  second  best  pen  of  five  ditto,  five  sovereigns — John  and  Thomas 
Mackenzie,  Inchbuy,  Ross-shire. 

For  the  best  pen  of  five  Gdmmers,-  selected  from  a  hirsel  of  not  less  than  200, 
and  kept  with  the  others  of  that  age  up  to  1st  June  previous  to  the  show,  five 
sovereigns — John  and  Thomas  Mackenzie,  Achnaclerach,  Ross -shire. 

For  the  best  pen  of  five  Wethers,  not  exceeding  five  years  and  seven  months 
old,  five  sovereigns — John  and  Thomas  Mackenzie,  Glengarve,  Ross-shire. 

For  the  best  pen  of  five  Wethers  of  any  age,  fed  without  restriction,  five 
sovereigns — David  Scott,  Northfield,  near  Edinburgh. 

CHEVIOT  BREED. 

Of  this  breed  150  were  entered  in  competition ;  namely,  35 
tups,  40  ewes,  35  gimmersy  and  40  wethers. 

For  the  best  two  Tups,  not  exceeding  forty-five  months  old,  and  which  shall 
have  served  with  a  hirsel  for  a  period  of  not  less  than  one  month  in  1845,  ten 
sovereigns — Donald  Home  of  Langwell,  Caithness-shire. 

For  the  second  best  two  ditto,  seven  sovereigns — William  Tod,  Elphinstone 
Tower,  East  Lothian. 

For  the  best  two  Shearling  Tups,  seven  sovereigns — Alexander  Clapperton, 
Fala  Mains,  Edinburgh. 

For  the  second  best  two  ditto,  five  sovercigns-^ohn  Murray^  Deanshouffes, 
Peebles-shire. 

For  tlie  best  Tup  of  any  age,  which  has  served  with  a  hirsel  for  not  less  than 
a  month  in  1845,  seven  sovereigns — William  Tod,  Elphinstone  Tower,  East 
Lothian. 

For  the  best  pen  of  fiv«  Ewes,  net  exceeding  fire  yeacs,  and  which  have  reared 
lambs  for  the  season  1846,  seven  sovereigns — Alexander  Crdig,  Kirkton, 
Sutherlandshire. 

For  the  second  best  pen  of  five  ditto,  five  sovereigns — Daniel  Gilchrist  of  Ospis- 
dale,  Sutherlandshire. 

For  the  best  pen  of  five  Ewes,  lambed  after  Slst  March  1844,  seven  soveseijgns 
— Donald  Horae  of  Langwell,  Caithness- shire. 

For  the  second  best  pen  of  five  ditto>  fiVe  sovereig^ns-^ohn  Murray,  Deans.. 
houses,  Peeblesshire. 

For  the  best  pen  of  five  Gimmers,  seven  sovereigns — Alexander  Craig,  Kirk* 
ton,  Sutherlandshire. 

For  the  second  best  pen  of  five  ditto,  five  sovereigns — Alexander  Ciaig,  Kirk- 
ton, Sutherlandshire. 

For  the  best  pen  of  five  four-year-old  Wethers,  showing  most  symmetry^. 
fat,  and  weight,  five  sovereigns — Alexander  Cndg,  Kirkton,  Sntherlandflliire. 
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For  the  second  best  pen  of  five  ditto^  three  sovereigns — Alexander  Cndg, 
Kirkton,  Satherlandshire. 

For  the  best  pen  of  five  three-year-old  Wethers,  five  sovereigns — Daniel  Gil- 
christ of  Ospisdale,  Satherlandshire. 

For  the  best  pen  of  five  Wethers  of  any  age,  showing  most  symmetry,  fat, 
and  weight,  fed  without  restriction,  five  sovereigns — Alexander  CraSg,  Kirkton, 
Satherlandshire. 

For  the  second  best  pen  of  five  ditto,  three  sovereigns — Alexander  Craig, 
Kirkton,  Satherlandshire. 

For  the  best  pen  of  five  Ewes,  lambed  after  the  31st  March  1844,  fed  at  no 
time,  except  on  natural  pasture,  for  the  last  twelve  months  prior  to  the  show, 
five  sovereigns — Alexander  Craig,  Kirkton,  Satherlandshire. 

For  the  best  pen  of  five  Gimmers,  fed  at  no  time,  except  on  natnral  pasture, 
for  the  last  twelve  months  prior  to  the  show,  five  sovereigns — Alexander  Craig, 
Kirkton,  Satherlandshire. 

LEICESTER  BREED. 

The  number  exhibited  in  competition  was  71,  consisting  of  35 
tups  and  36  ewes. 

For  the  best  Tup,  not  exceeding  forty-five  months  old,  seven  Boverei^^is — 
Hugh  Watson,  Keillor,  Forfarshire. 

For  the  second  best  ditto,  five  sovereigns — David  Wallace,  Balgmmmo,  Fife- 
shire. 

For  the  best  Shearling  Tup,  five  sovereigns — Thos,  Watson,  Esperston,  Mid- 
Lothian. 

For  the  second  best  ditto,  three  sovereigns — the  said  Thos.  Watson. 

For  the  best  pen  of  three  Ewes  of  any  age,  five  sovereigns — The  Duke  of 
Richmond. 

For  the  second  best  pen  of  three  ditto,  three  sovereigns — Hugh  Fraser,  Bal- 
loch  of  Culloden. 

For  the  best  pen  of  three  Shearling  Ewes,  five  sovereigns — John  Wallace, 
Banbeath,  Fifeshire. 

For  the  second  best  pen  of  three  ditto,  three  sovereigns — David  Shirreff, 
Barnyards,  Inverness- shire* 

SOUTHDOWN  BREED. 

There  were  only  11  of  this  breed  entered  in  competition,  con- 
sisting of  5  tups  and  6  ewes. 

For  the  best  Tup,  not  exceeding  four  years  old,  five  sovereigns — The  Duke 
of  Richmond. 

For  the  best  pen  of  three  Ewes,  five  sovereigns — Hugh  Watson,  Keillor, 
Forfarshire. 

CROSSES. 

There  was  only  one  pen  of  five  fat  Wethers  exhibited  in  com- 
7etition  in  this  class,  being  a  cross  between  the  Leicester  tup 
^"d  Cheviot  ewe,  and  the  premium  of  five  sovereigns  was 
-  -c^^ued  to  John  Cruikshanks,  Cloves,  Elgin. 

SWINE. 

"Tie  limited  number  of  26  were  only  shown  in  competition  of 
his  class  o^  stock ;  p»»»"el;'  T  boar*  1 1  sows,  and  6  store  pigs. 
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For  the  best  Boar,  large  breed,  four  sovereigns — David  Bobertson,  Union 
Street,  Aberdeen. 

For  the  second  best  ditto,  two  sovereigns— Sir  Kenneth  Mackenzie  of  Gair- 
loch,  Bart 

For  the  best  Boar,  small  breed,  four  sovereigns — Lord  Lovat. 

For  the  second  best  ditto,  two  sovereigns — William  Sim,  jun.,  Scotsbaniy 
Ross-shire. 

For  the  best  Sow,  large  breed,  in  pig  or  milk,  four  sovereigns — ^Donald  Mac- 
intyre,  Culchany,  Cawdor. 

For  the  second  best  ditto,  two  sovereigns — Sir  James  J.  R.  Mackenzie  of 
Scatwell,  Bart. 

For  the  best  Sow,  small  breed,  in  pig  or  milk,  four  sovereigns — Lord  Lovat. 

For  the  second  best  ditto,  two  sovereigns — Lord  Lovat, 

For  the  best  three  Store  Pigs  of  the  same  litter,  from  four  to  nine  months 
chl,  three  sovereigns — Daniel  Gilchrist  of  Ospisdale,  Sutherlandshire. 

For  the  second  best  ditto,  two  sovereigns — Joseph  Mackie,  Viewfield, 
Nainii 

POULTRY. 

The  exhibition  entered  in  competition  in  this  class  of  stock  was 
considerable ;  consisting  of  10  turkeys,  20  Dorking  fowls,  8  other 
fowls  of  pure  breed,  28  ducks,  and  6  geese. 

For  the  best  couple  of  Turkeys  of  any  breed,  one  sovereign — Daniel  Gil- 
christ of  Ospisdale,  Sutherlandshire. 

For  the  second  best  ditto,  ten  shillings — Sir  James  J.  R.  Mackenzie  of  Scat- 
"vvell,  Bart. 

For  the  best  couple  of  Fowls  of  the  Dorking  breed,  one  sovereign^— John 
Gray,  Balnagratc,  Cawdor. 

For  the  second  best  ditto,  ten  shillings — Daniel  Gilchrist  of  Ospisdale,  Suther- 
landshire. 

For  the  best  couple  of  any  other  Fowls  of  pure  breed,  one  sovereign — Wil- 
liam Tod,  Elphinstone  Tower,  Haddingtonshire. 

For  the  second  best  ditto,  ten  shillings — John  Mace  wen,  Inverness. 

For  the  best  couple  of  Ducks  of  any  breed,  one  sovereign — Eneas  W.  Mack- 
intosh of  Raigmore. 

For  the  second  best  ditto,  ten  shillings — William  Tod,  Elphinstone  Tower, 
Haddingtonshire. 

For  the  best  couple  of  Geese  of  any  breed,  one  sovereign — Sinclair  Sutiier- 
land,  Dalmore,  Ross-shire. 

For  the  second  best  ditto,  ten  shillings — Eneas  W.  Mackintosh  of  Raigmore. 

EXTRA  STOCK. 

Of  the  various  animals  exhibited  in  this  class,  the  number 
Amounted  to  162 — consisting  of  62  cattle,  38  horses,  51  sheep 
and  goats,  7  swine,  and  4  poultry.  There  were  a  few  remarkable 
animals  exhibited,  such  as,  a  heifer  of  the  West  Highland  breed, 
four  years  old,  which  only  stood  about  thirty  inches  in  height, 
and  yet  was  quite  symmetrical  in  form :  a  Highland  pony  mare, 
belonging  to  Mr  Gilchrist  of  Ospisdale,  which  is  thirty  years 
old,  and  has  her  twentieth  foal  at  her  foot :  and  two  ewes  and 
two  wethers  of  the  old  Scotch  breed,  with  horns,  chestnut-brown 
faces  and  legs,  belonging  to  Mr  William  Alex.  Stables,  Cawdor 
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Castle,  Nairn.  The  same  gentleraan  exhibited  a  tup,  two  ewes, 
and  tup-lamb,  of  the  Shetland  breed.  The  goats  exhibited  were 
beautiful  animals  of  their  kind.  There  were  two  fine  ducks,  of 
the  Black  breed,  shown  by  Mr  Gilchrist  of  Ospisdale.  The 
Judges  commended  for  the  consideration  o(  the  DireetorB  the 
following  animals  in  this  class  of  extra  stock : — 

O/the  West-Highland  Breed — The  Cow,  aged  3  years  aad  8  moostb^  the  pro* 
perty  of  David  Davidson  Manson,  Spynie,  Efein;  two  Oxen^  aged.3  years,  the 
property  of  John  Cameron,  Corrychoillie,  Fort- William,  Invemess-ehire ;  tbe  Oj[, 
aged  4  years,  the  property  of  John  Cruickshank,  MarcBfi^e,  Elgin ;  tJie  Ox,  aged 

3  years  and  5  months,  the  property  of  the  Duke  of  Sutherland ;  eighteen  Oxen, 

4  years  old,  the  property  of  David  D.  Manson,  Spynie,  were  strongly  com- 
mended for  their  uniformity  of  size  and  perfection  of  symmetry. 

Of  the  Cress  Breeds — Two  Oxen  of  a  cross  with  the  short-horn  breed,  aged 

3  years  and  5  months,  the  property  of  John  Collie,  Ardgay,  county  of  Moray^ 
were  commended  as  a  pair  of  useful  two-ycar.olds  for  feeding. 

Of  Horses — A  Highland  Pony  Mare,  of  the  extraordinary  age  of  30  years  and 

4  months,  with  her  twentieth  foal,  the  property  of  Daniel  Gilchrist  of  Ospisdale, 
county  of  Sutherland ;  a  pair  of  very  good  mouse-coloured  Highland  Pony  Mares, 
aged  respectively  14  and  8  years,  mother  and  daughter — the  fornwr  being  dam 
to  the  mare  which  carried  the  premium  at  the  Society's  Show  at  Inverness  in 
1839— the  Property  of  Lord  Lovat,  Inverness-shire ;  a  pair  of  good  farm  Mares, 
aged  G  years  and  4  months,  and  5  years  and  4  months,  respectively,  the  property 
of  James  Co^N-par,  Fomighty,  county  of  Nairn ;  a  pair  of  very  handsome  Ponies, 
a  cross  between  an  Arab  horse  and  Highland  pony,  aged  5  years,  the  property  ot 
Duncan  Davidson  of  Tulloeh,  county  of  Koss;  a  handsome  and  useful  aged 
Highland  Pony  Gelding,  the  property  of  Captain  Inge,  Fasnakyle,  luvemess- 
shire;  a  thorough-bred  grey  Entire  Horse,  the  property  of  David  Davidson 
Manson,  Spynie,  county  of  Moray ;  a  neat  thorough-bred  Colt,  aged  3  years  and 
3  months,  the  property  of  Donald  Sutherland,  Dalmore,  county  of  Ross ;  a  good 
Cleveland  Colt,  aged  2  years  and  3  months,  the  property  of  Eneas  Mackintosh, 
yr.  of  Mackintosh,  Daviot,  Inverness-sliire ;  a  well-bred  Entire  Chesnut  Horse, 
aged  6  years,  very  handsome  and  particularly  gentle,  the  property  of  Duncan 
Davidson  of  Tulloeh. 

Of  Shecpy  the  six  Tups  of  the  Blackfaced  breed,  aged  1  year  and  4  months,  the 
property  of  John  Cameron,  Corrychoillie ;  and  of  Goats  both  the  lots  of  two 
Bucks,  the  property  of  John  Cameron,  Corrychoillie,  and  of  Duncan  Mactavisb, 
Strathbeg,  Inverness-shire. 

Of  Swine,  the  sow  of  the  small  breed,  aged  1  year  and  0  months,  the  property 
of  Robert  Miller,  Huntly  Street,  Inverness, 

At  three  o'clock  in  the  afternoon  of  Wednesday,  the  prize 
animals  were  walked  across  the  platform  in  front  of  the  Ladies* 
Gallery,  and  the  awards  of  the  prizes,  with  the  names  of  the  suc- 
cessful competitors,  were  announced  hy  Cluny  Macpherson ;  and 
a);  four  o'clock  the  doors  were  thrown  open  for  the  departure  of 
^he  stock. 

The  total  number  of  stock  thus  entered  in  competition  were 
339,  and  of  e'^'-a  stnr»i^  162,  making  a  grand  total  of  1001  head  in 

:»EDiaREE8. 

^Vi«  pAdifTT'^ef    )f  o^rne  '^f  Hie  8^^'^'^-hom  <^ttle  exhibited  may 
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prove  interesting  to  some  of  our  readers,  and  they  are  the  follow- 
ing:— 

OP  BULLS. 

Mr  Brown's  BtUl,  got  by  the  Earl  of  Durham,  dam  Lady  Anne,  by  a  son  of 
Barclay's  Emperor,  g  d  by  Invalid,  g  g  d  by  Satellite  (1420),  g  g  g  d  a  Phaxu 
tassle  cow. 

Mr  Hopper's  Bull,  got  by  Newton,  dam  Oan3rmede,  by  U^aker,  g  d  Gkurlandy 
by  Matchem. 

Mr  Macdonald's  BuU,  got  by  a  bull  of  Mr  Henderson's,  Lowick,  bred  by  Mr 
Smith,  Shedlaw,  and  got  by  Borderer. 

The  Duke  of  'Richmond's  Bull  (Duke  the  3d),  got  by  Monsieur  (dam  by  Hob- 
kar),  dam  Eglantine,  by  Brougham  (1746),  son  of  Cmry's  Ihichess,  a  famed  cow, 
by  Wellington  (683),  g  d  by  a  bull  of  ]tfr  Mason's  of  Chilton,  g  g  d  bred  by  Mr 
Weir  of  Goswick — ^Monsieur  was  got  by  the  2d  Duke  of  Northiunberland,  and 
bred  by  Mr  Jobson. 

Mr  Ross's  Bull  (Snowball),  got  by  Young  Thorp  out  of  Duchess,  g  d  Kil- 
rop^.Vj  g  ff  d  by  Whitelaw,  g  g  g  d  by  Mr  Robinson's  Albion,  g  g  g  g  d  Europa, 
by  Sirius. 

Mr  Burnett's  Bull  Stirk  (North  Star),  got  by  Albion,  dam  Princess,  by  Em- 
peror, g  d  Queen,  by  Monarch,  g  g  d  Phantassie,  by  Champion,  g  g  g  d  Marcia, 
by  Mars  (411),  g  g  g  g  d  by  Jumper  (347),  g  g  g  g  g  d  by  Alfred  (23). 

Mr  Hay's  Bull  (2d  Kelly),  got  by  Favorite,  d  Marion,  by  Anthony  (1640), 
g  d  Maranda,  by  Anthony  (1640),  g  g  d  Merino,  by  Edgcott  (1953),  g  g  g  d 
Matilda,  by  a  son  of  3Iason  Merlin. 

I\Ir  Hay's  Bull  Stirk  (Consul),  got  by  Lictor,  (6128),  d  Mossrose,  by  A-Ui- 
mode  (725),  g  d  by  Childers  (1824),  g  g  d  by  Young  Wyham  (Favorite),  g gg  d 
by  Quaternion  (1351),  g  g  g  g  d  by  Rocket  (1390),  g  g  g  g  g  d  by  WadcUng- 
worth  (688). 

IMajor  Macpherson's  Bull  Stirk  (Mains — roan),  got  by  Mr  Grant  Duff  of 
Eden's  Sir  Thomas  Fairfax  the  2d  (6493),  dam  Lady  Carlisle. 

OP  cows. 

The  Duke  of  Richmond's  Cow  (Almond  Flower),  by  Holkar  (d),  dam  Eglan- 
tine, by  Brougham  (1746),  son  of  Curry's  Duchess,  a  famed  cow,  by  Wellington 
(683),  g  d  by  a  bull  of  Mr  Mason's,  g  g  d  bred  by  Mr  Weir  of  Goswick. 

Mr  Ross's  Cow  (Arabella),  got  by  Mr  Fergofion  Simpson's  old  white  bull,  Sir 
Young  Bull,  by  Mr  Simpson's  old  white  bull.  Old  Bull,  by  Young  Ladykirk,  out 
of  own  sister  to  Romulus.  Young  Ladykirk  was  bred  by  Mr  Robertson  of  Lady- 
kirk  out  of  Pekiah,  by  Albion,  St  Ledger  by  Sir  Ellick,  Dame  by  Major  (Mr 
Colling 's),  g  d  the  American  cow,  by  Yarbro',  g  g  d  own  sister  to  Mr  R.  Col- 
ling's  Red  Rose. 

Mr  Ross's  Cow  (Medusa),  got  by  Archibald,  dam  by  Premier  (2449),  g  d  by 
Copland  (1871),  by  a  son  of  Cornet ;  Premier,  by  Sir  Francis  (2625),  dam  Pu- 
rity, bred  at  Ladykirk,  by  Barmpton  (54),  g  d  Charity  by  Wellington  (579), 
g  g  d  Dairymaid  by  Sutton,  g  g  g  d  Ruth  by  a  son  of  Punch,  g  g  g  g  d  by-Dal- 
ton  Duke. 

Mr  Young's  two  Cowi,  got  by  the  Buohan  Bero,  d  Naacy,  g  d  Miss  Slat^  by 
Young  Ladykirk. 

•  OF    DEIFEBS. 

Mr  Hay's  Heifer  (Rosemary),  got  by  Paragon,  dam  Spring  Flower,  by  Qan- 
throp  (2059),  g  d  by  Narcissus,  son  of  AEdas,  g  g  d  Ruby  by  Grazier  (1085.) 

Mr  ^lacdonald's  Heifer  (Barbara),  got  by  Mr  In^lis's  Bachelor,  bj  Uansah^ 
light  roan. 

Mr  Hay's  {2d  Bctmtim — roan)  by  Robin  Adair,  dam  BamtQB. 

Mr  Hay's  {2d  Marjory — roan).  Favourite,  dam  Marjory,  by  Bagdad^  ^  d 
Merino,  by  E4gcott  (1953),  g  ^  d  Matildq^  by  a  son  t)f  Mason  Merlin. 
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The  great  dinner  was  given  this  day  in  the  large  Pavilion 
erected  behind  the  Academy,  at  one  of  the  entrances  to  the 
show-yard.  The  Duke  of  Montrose,  President  of  the  Society, 
occupied  the  chair,  and  fulfilled  its  duties  very  much  to  the  satis- 
faction of  all  present.  The  day  was  wound  up  by  a  brilliant  ball 
in  the  evening  in  the  Northern  Meeting  Rooms. 

On  Thursday  morning  a  public  breakfast  was  taken  in  die 
Northern  Meeting  Rooms,  under  the  auspices  of  the  Agricultural 
Chemistry  Association,  when  the  topics  of  conversation  were 
"  The  composition  and  use  of  artificial  manures,*'  and  "  The  com- 
position and  use  of  smears  for  sheep."  The  first  subject  was 
introduced  to  the  notice  of  the  meeting  by  Professor  JohnstoD) 
and  there  was  no  time  to  enter  on  the  second. 

All  the  Prize  Stock  were  exliibited  this  day  in  the  show-yard, 
for  the  purpose  of  being  inspected  and  handled  by  those  who  chose 
to  avail  themselves  of  the  opportunity  of  examining  them.  A 
sale  of  stock  took  place  at  one  o'clock,  under  the  direction  of  Mr 
James  Chrisp,  of  Newcastle-upon-Tyne.  Very  few  were  dis- 
posed of  at  the  sale,  but  we  understand  that  several  purchases 
were  effected  by  private  bargain. 

The  sums  received  at  all  the  gates  did  not  exceed  £250 ;  and 
the  attendance  altogether  was  perhaps  about  4000  persons,  in- 
dependent of  those  in  charge  of  the  stock.  The  busy  operations 
of  the  harvest-field,  encouraged  by  the  fineness  of  the  weather, 
and  urged  to  unusual  exertion  by  a  scarcity  of  hands,  occasioned 
by  the  inordinate  demands  of  the  numerous  railways  now  in 
progress  of  formation — all  these  circumstances,  no  doubt,  very 
strongly  induced  many  farmers  to  remain  at  home,  who,  at  a 
time  of  leisure,  would  have  gladly  partaken  of  such  a  meeting. 
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September  1846. 
The  great  heat  which  set  in  at  the  date  of  our  last  report  con- 
tinued unabated  for  at  least  three  weeks,  and  though  its  intensity 
diminished  after  that  period,  the  temperature  has  continued  high 
ever   since  under   every  other  circumstance  of  change.      The 
«^niilarity  of  this  to  the  summer  of  1826,  ceased  at  the  abate- 
nent  of  the  great  heat,  as  in  that  very  memorable  year  the 
ounshine  was  unclouded  for  months,  and  parchedness  was  the 
^amentable  state  of  every  species  of  crop.     The  barley  and  oats 
^ad  to  be  pulled  up  by  the  roots,  as  they  could  not  be  reaped 
>ith  the  sickle,  the  pastures  were  as  brown  as  if  scorched  by 
'iro  flpH   ViP  ^iirnipc  qnH  '^oNfops*  ^xhib^^'^d  a  wofnl  scantiness 
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of  foliage;  but  the  wheat,  though  deficient  of  straw,  was  splendid 
beyond  precedence  in  quality.  Though  the  temperature  this 
season  has  maintained  itself  at  a  high  point,  it  has  been  much 
counteracted  in  its  good  effects  by  great  and  iitequent  atmospheric 
changes.  Universally  protracted  and  intense  discharges  of  the 
electric  fluid,  were  succeeded  by  deluges  of  rain  such  as  are 
4seldom  experienced  in  the  temperate  regions.  In  the  end  of 
June  thunder  storms  of  great  intensity  irequently  occurred, 
followed  on  one  occasion  by  a  rain  of  thirty-six  hours'  duration, 
which  measured  to  the  extraordinary  depth  of  2  9-10  inches. 
Rivers,  in  consequence,  overflowed  their  banks,  and  every  low- 
lying  ground  was  under  water  for  several  days.  The  land  was 
so  saturated,  that  the  ordinary  operations  of  the  plough  were  sus- 
pended for  nearly  a  month.  In  the  beginning  of  August  a 
similar  deluge  occurred,  but  as  by  that  time  the  field-labour  of 
the  team  had  been  brought  to  a  close,  its  interference  was  not 
so  much  felt,  though  the  manual  operations  of  hay-making  and 
lurnip-singling  encountered  many  vexatious  interruptions.  In 
the  intervals  between  the  storms,  the  sky  was  mum  clouded, 
and  showers  were  of  usual  occurrence,  so  that  the  season  from 
the  end  of  June  to  the  middle  of  August  may  be  characterised  as 
wet  and  unwholesome.  Since  that  period  to  the  present  time, 
the  air  has  been  comparatively  clear,  dry,  and  balmy. 

The  natural  effects  of  these  intense,  sudden,  and  violent 
changes  in  the  atmosphere,  may  easily  be  traced  on  growing 
crops. 

The  great  heat  in  June  came  too  suddenly  and  intensely  aftter 
the  cold  and  wet  weather  in  spring,  during  which  the  spring 
crops  were  committed  to  the  ground.  The  soil,  having  its 
dampness  quickly  evaporated  by  the  intense  heat,  became  hard- 
ened on  the  surface  to  such  a  degree  as  materially  to  retard 
the  growth  of  all  the  crops.  It  was  early  observable  that  the 
oats  would  soon  run  to  seed  while  the  plant  was  only  a  few 
inches  above  the  ground,  and  that  the  earliest  sown  barley 
would  either  not  come  up  at  all,  or  be  stinted  in  the  same 
manner  as  the  oats.  Both  these  crops  shot  out  in  straw  after 
the  rain  began  to  fall ;  but  it  was  obvious,  that  both  had  re- 
ceived such  a  check  from  the  drought,  as  would  cause  them  to 
produce  a  light  crop,  even  under  the  most  favourable  circum- 
stances of  weather  to  the  autumn.  The  results  really  are,  that 
oats  are  light  in  the  sheaf,  as  if  they  had  been  prematurely 
brought  to  maturity,  and  barley  has  all  along  been  thin  on 
the  ground,  and  cannot  therefore  yield  abundantly.  The  wheat, 
too,  will  not  yield  according  to  appearance.  We  said  that  many 
of  its  leaves  became  brown  in  the  spring ;  and  in  consequence  of 
this  weakness  in  the  plant  at  so  early  a  stage  of  its  growth,  with 
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the  sudden  change  of  the  ground  from  a  soft  state  by  wetnesd,  to 
one  of  hardness  by  arid  drought,  together  with  the  damp  state  of 
the  air  when  the  plant  was  in  bloom, — all  these  untoward  cii^ 
cumstanees  combined,  cannot  fail  to  reduce  the  productiveness  of 
the  crop,  though  the  grain  will  no  doubt  prove  good,  if  not  of 
fine  quality.  The  greatest  weight  we  have  seen  quoted  is 
Edinburgh,  is  G2^  lbs.  per  bushel.  The  first  great  storm  in 
June,  occurring  when  the  straw  was  yet  short,  had  not  the  effect 
of  laying  any  of  the  crops ;  but  the  storm  in  Ai^ust,  which  was 
moreover  accompanied  with  hail,  beat  down  the  straw,  and  in 
parts,  where  the  storm  was  most  violent,  nearly  levelled  it  with 
the  ground.  The  fine  weather  for  the  last  month  has  enabled 
the  harvest  operations  to  be  conducted  without  interruption, 
except  when  the  dew  was  heavy  in  the  morning ;  and  though  the 
air  has  been  in  a  very  calm  state,  which  was  rather  unfavourable 
to  the  preparation  of  the  stooks  for  the  stack-yard,  yet  the  drj 
air,  the  bright  sun,  and  the  warm  temperature  combined,  rendered 
tlie  corn  fit  for  earning  home  sooner  than  might  have  been  ex- 
pected in  such  a  calm. 

The  nature  of  the  temperature  this  season  has  had  a  curious 
effect  upon  the  crops.  A^'e  have  already  remarked  that  the 
temperature  has  continued  at  a  high  range;  but  what  was  remark* 
able  in  regard  to  it  in  this  country,  was  its  uniformity  by  night 
and  day,  not  but  that  the  day  was  always  some  degrees  warmer 
tlian  the  night,  still  the  warmth  of  the  night  was  so  great,  and 
unusually  so,  that  plants  of  all  kinds  run  their  course  in  an 
unusually  short  time.  So  remarkable  was  this  tendency  to 
maturity  in  the  cultivated  crops,  that  had  it  not  been  for  the 
check  occasioned  in  their  growth  by  tlic  cloudy  sky  and  fre- 
quent showers  of  July,  they  would  actually  have  become  ready 
for  the  sickle  in  that  month.  In  the  south  of  England  harvest 
began  in  .July,  and  this  result  was  solely  owing  to  the  dry 
weather  experienced  in  that  part  of  the  country,  when  Scotland 
and  the  northern  parts  of  England  were  visited  by  daily  showers 
and  even  rainy  days  in  that  month,  for  the  crops  of  this  country 
were  as  far  advanced  in  .lune  as  they  were  in  the  south  of  Eug* 
land.  AVarni  nights  and  days  are  no  unusual  accompaniments  in 
aummer  in  Enghmd,  and  in  effect  i)roduce  the  results  of  two 
vann  days  in  one ;  but  in  Scotland  such  a  combination  is  rare^ 
ind  hence  the  harvests  are  always  some  weeks  later  than  in  the 
nore  favoured  cUme  of  her  neighbour. 

A  want  of  labourerL-  was  very  much  felt  this  summer — the  rail- 
-'ays  having  engaged  the  surplus  hands  of  the  country,  and  the 
natural  consequence  of  such  a  scarcity  was  great  advance  of 
» "iges.  What  v/ith  the  increased  cost  of  harvest,  and  the  ad- 
'^ticprl  "'i<jpf»s  o*'  il^uelnifien.  tlir^ngriinut  the  year,  the  expenses 
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of  the  fanner  will  be  very  much  increased,  while  his  income  to 
meet  them  will  be  diminished.  There  were  as  much  as  20s.,  with 
victuals,  given  for  reapers  for  one  week  at  Coldstream ;  and  the 
ordinary  wa^es  averaged  a&  high  as  from  16s.  to  18s.  a-week,  with 
food.  The  improved  weather  by  the  middle  of  August,  together 
With  the  usual  effect  of  briglit  sunshine  after  rain  in  ripening 
com,  made  all  the  crop  fit  for  the  sickle  at  one  time  throughout 
the  country;  and  fortunate  it  was  that  the  air  continued  calm 
while  the  crop  stood  fully  ripe,  and  there  was  a  want  of  hands  to 
cut  it  down,  otherwise  the  consequences  of  shaking  by  a  high 
wind  would  have  been  calamitous. 

The  pastures  proved  good  through  the  season ;  and  yet  in  the 
early  part  of  summer  they  had  the  appearance,  from  a  distance, 
of  having  been  burnt  up.  The  phenomenon  may  be  explained  in 
this  way,  though  we  believe  few  persons  would  think  of  so  ex- 
plaining it. 

We  noticed  in  the  last  report  that  pastures  were  good  in 
consequence  of  not  having  been  touched  by  stock  until  late  in. 
the  season;  because  winter  food  was  so  abundant  as  to  detain  the 
stock  longer  in  the  house  thaa  usual,  and  being  thus  long  detained, 
many  animals  which  were  wont  at  their  age  to  be  sent  to  pasture, 
were  sold  off  fat  from  the  court-yard.  The  immediate  con- 
sequence of  this  forbearance  to  the  pasture,  was  to  permit  the 
perennial  rye-grass  to  become  rank  before  the  stock  were  put 
upon  it ;  and  as  that  plant*  soon  runs  to  seed,  and  the  weather 
was  peculiarly  fa\t)urable  for  that  development  early  in  the 
season,  it  was  too  far  advanced  to  be  relished  by  stock,  and  on 
being  thus  neglected  and  uncropped,  the  stems  produced  seed, 
and  became  withered,  and  the  withered  stems  seemed  to  cover  the 
whole  ground  from  a  distance. 

The  hay  was  by  no  means  a  heavy  crop,  the  clover  having 
been  destroyed  early  in  spring.  The  wet  weather  ensuing, 
caused  the  grass  in  many  instances  to  stand  too  long,  and  after 
it  was  cut,  there  was  great  difficulty  of  obtaining  as  much  fair 
weather  as  to  allow  it  to  be  taken  off  the  ground  and  ricked. 
These  unfavourable  circumstances  had  a  powerful  influence  in 
deteriorating  its  quality. 

The  turnip  crop  at  present  is  in  a  very  unsatisfactory  states 
compared  with  what  it  was  this  time  last  year.  Owing  to  the 
excessive  drought,  a  large  proportion  of  the  early  sown  Swedes 
did  not  vegetate  at  all ;  and  where  the  blanks  were  sown  with  white 
turnips,  it  was  not  to  be  expected  that  such  an  expedient  would 
render  the  crop  valuable ;  at  all  events,  it  could  never  i:edeem  the 
loss  of  the  Swedes.  The  later  sown  Swedes  will  be  good,  as  the 
rain  came  in  tiine  to  soften  the  ground,  and  cherish  the  embryo 
plant ;  and  perhaps  the  yellows  may  be  in  as  favourable  a  state  as 
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the  late  Swedes.  But  the  white  turnips  received  very  severe 
treatment.  After  the  early  ones  were  sown,  the  deluge  of  rain 
following  the  first  storm  so  soaked  the  land  as  to  prevent  all 
work  upon  it  for  nearly  four  weeks ;  and  by  the  time  it  was  in  a 
state  to  be  worked,  the  season  was  too  far  advanced  for  sowing 
turnips,  and  yet  what  else  could  be  done  than  to  get  out -of  the 
predicament  as  quickly  as  possible  ?  The  use  of  guano  and  bone 
dust,  and  some  of  the  saline  manures,  enables  the  farmer  to  pro- 
ceed with  turnip-sowing  at  much  greater  speed  than  he  can  with 
common  farm-yard  manure,  and  in  this  way  speed  makes  up  for 
loss  of  time.  The  singling  of  the  early  sown  turnips,  after  the 
land  had  been  battered  with  the  heavy  rain,  proceeded  slowly 
and  unsatisfactorily ;  and,  to  make  the  matter  worse,  there  was  a 
scarcity  of  hands,  by  reason  of  the  simultaneous  demand  for  them 
over  the  country.  One  should  have  supposed  that  the  mild  nights 
and  days,  and  suflBeient  moisture,  would  have  been  favourable 
circumstances  for  the  further  progress  of  the  turnip  crop,  and  ytt 
it  is  not  in  a  sound  state.  Tlie  plants  want  vigour,  there  being 
an  evident  tendency  to  mildew,  and  there  is  a  peculiarly  ofien- 
sive  odour  exhaling  from  them ;  and,  in  fact,  many  of  the  bulbs 
are  rotting  and  rotten,  while  the  leaves  indicate  no  such  un- 
healthy state.  No  cause  but  that  of  too  rapid  vegetation  se4ni» 
capable  of  explaining  the  putrescent  state  of  the  bulbj  and  yqt 
much  greater  rapidity  of  growth  in  other  seasons  has  not  pro- 
duced a  similar  result.  AVe  only  speak  from  report,  and  know 
not  the  extent  of  the  evil ;  but  that  there  are  grounds  for  the 
utmost  alarm  there  is  unfortunately  no  doubt.  Great  as  the 
calamity  of  the  failure  of  the  potato  crop  certainly  is,  a  disease 
which  would  at  one  fell  swoop  destroy  the  turnip  crop,  would  be 
an  evil  of  much  greater  magnitude.  The  potato,  it  is  true,  is  the 
food  of  man,  while  the  turnip  is  only  raised  for  the  use  of  ani- 
mals ;  but  man  can  subsist  uj)on  many  other  articles  of  food  than 
the  potato,  and  possesses,  besides,  the  means  of  procuring  them 
from  every  quarter  of  the  globe ;  white  the  domesticated  animal  is 
wholly  dependent  on  the  vegetables  growing  within  its  reach,  and 
cannot  return  such  a  profit  as  Mould  remunerate  his  owner  for 
he  trouble  and  expense  of  transporting  its  food  from  distant 
countries ;  and  as  the  domesticated  animal  which  subsists  upon 
he  turnip  is  a  ruminant,  and  therefore  requires  succulent  rood 
n  winter  as  well  as  summer  to  fill  its  paunch,  it  would  be  im- 
30ssi])le  to  find  any  where  such  a  quantity  of  food  in  that  state 
"»  would  satisfy  a  winter's  consumption  by  all  the  sheep  and 
attle  of  this  country ;  and,  if  found,  it  would  be  as  impossible  to 
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potato-murrain.  Last  year  the  potato  crop  was  found  in  many 
places  to  exhibit  symptoms  of  decay  shortly  after  the  begin-* 
ning  of  September,  when  a  great  fall  of  rain  and  hail,  accom- 
panied by  high  wind,  and  succeeded  by  sharp  frosty  mornings^ 
beat  down  and  blackened  the  potato  tops;  and,  on  observing 
the  general  character  of  the  season  to  be  wet  and  cold,  we  as- 
cribed the  proximate  cause  of  the  failure  to  the  combined  effects 
of  these  elements,  and  expressed  a  conviction,  that  until  such 
another  combination  of  influences  occurred,  we  had  no  expectation 
of  again  meeting  this  disease.  The  state  of  the  crop  of  this  year, 
however,  completely  falsifies  that  theory ;  for  it  is  in  a  much  worse 
state,  and  more  generally  diffused,  than  it  was  last  year,  when  it 
was  cold,  than  in  this  yery  mild,  warm  summer.  Still,  this  siun* 
mer  has  been  wet,  the  ground  has  been  more  often  and  even:  more 
thoroughly  soaked  than  in  last  year,  and  the  failure  was  univer* 
sally  observed  to  make  its  appearance  immediately  after  the  great 
thunder-storm  and  deluge  of  rain  in  the  beginning  of  August. 
Wetness,  therefore,  may  still  be  supposed  to  have  had  some  in* 
fluence  in  promoting  the  disease,  and  its  recurrence  in  a  dry  sea- 
son can  alone  demonstrate  the  fallacy  of  the  "  aqueous  theory;", 
though  the  low  temperature  must  now  be  admitted  to  have  had 
nothing  to  do  in  promoting  it.  We  cannot  say  what  the  actual 
state  of  the  potato  crop  is,  very  little  of  it  as  yet  having  been  takea 
up,  though  the  apprehension  is,  that  it  is  completely  destroyed  j 
and  even  supposing  tliat  every  potato  in  the  ground  is  in  a  sound 
state,  the  crop  must  be  very  small,  inasmuch  as  the  disease  over- 
took it  at  an  early  period  of  its  growth.  The  recurrence  of  the 
disease  this  season  excited  much  surprise,  for  the  potato  plant 
has  not  shown  so  much  vigour,  and  exhibited  so  beautiful  and 
healthy  a  display  of  blossom  for  many  years.  Though  the  fate  of 
the  field  varieties  is  such,  it  is  certain  that  many  of  those  of  the 
garden  are  still  fit  for  the  table. 

Whatever  may  be  the  nature  of  the  affection  which  has  over- 
taken the  potato^  it  does  not  seem  to  be  confined  this  season 
to  that  crop.  The  beans  h^ve  had  their  leaves  blackeqed,  and 
their  stems  shrivelled  by  apparently  the  same  cause;  and  the 
rottenness  in  the  turnip  may  safely  be  ascribed  to  the  same  influ- 
ence. The  products  of  the  flower-garden  have  not  escaped  the 
affection,  for  the  leaves  of  the  peony  seem  to  us  to  have  suffered 
from  the  same  source.  Even  forest  trees  are  affected,  as  the 
appearance  of  the  balsam  poplar  clearly  indicates.  And  wild 
plants  have  been  observed  to  suffer  in  a  similar  manner,  as  is  in- 
stanced in  the  case  of  the  common  fern.  So  far  as  we  can  dis- 
cern, the  mysterious  cause  of  this  universal  affection,  is  very 
much  ^'  like  the  pestilence  that  walketh  in  darkness,  and  that 
wasteth  at  noonday." 
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Two  of  the  three  great  Trysts  at  Falkirk  have  been  held  in  the 
course  of  the  last  quarter.  There  were  not  so  many  animab  on 
the  fair-ground  as  used  to  be,  owing,  it  seems,  to  most  of  the 
best  lots  being  bought  up  by  the  English  dealer^^  on  their  way 
to  the  market.  This  is  a  good  symptom  for  the  future  demaiuj^ 
and  those  who  usually  attend  the  October  Tryst  may  therefore 
look  forward  to  good  prices.  The  stock  seemed  all  in  good  con- 
dition. 

In  consequence  of  the  ascertained  failure  of  the  potato  erop^ 
the  com  trade  has  been,  of  late,  excited  to  an  universal  degree, 
and  the  averages  have  risen  considerably,  though  the  duty  still 
continues  at  the  highest  rate  of  10s.  a  quarter  for  wheat  Should 
our  grain  crops  prove  deficient,  of  which  there  is  some  appre- 
hension, along  with  that  of  the  potato,  it  is  questionable  that 
our  wants  will  be  supplied  by  our  European  neighbours.  France, 
Holland,  and  Belgium,  have  all  deficient  crops ;  and  it  is  a  curi- 
ous anomaly  to  observe  wheat  exporting  at  this  moment  to  those 
countries  from  this.  Both  the  Baltic  and  Mediterranean  will  be 
required  to  supply  the  deficiency  of  those  coimtries ;  and  as  the 
staple  grain  of  Poland — ^namely,  rye — has  failed,  the  wants  of 
the  Polish  people  will  prevent  them  exporting  the  usual  quanti- 
ties of  wheat  AVith  such  prospects  before  us,  there  is  no  likeli- 
hood of  the  price  of  wheat  falling  below  present  prices,  especially 
when  our  supplies  must  be  obtained  from  the  very  distant  ports 
of  America. 
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PRICES  of  English  and  Seateh  WOOL, 


Mtrino, 

South  down. 
Half-bred, 
LelcMter  Hofg, 

Ewe  and  Hogg, 

Looka, 
Moor, 


ENaUHU,  per  11  lb. 

14a.  Od.  to  90t.  Od. 
12t.  Od.  ...  Uii.  ed. 
14fl.0d.  „.90B.0d. 
Us.  Od.  .» Ite.  M. 
Us.  6d.  ...  19i.  6d. 
Ua.  6d.  ...  lOk  6d. 
«■.  6d.  ...  to.  Od. 
6s.  Od.  ..  8a.  Od. 


80OTOH,  ptr 
Leteeitar  Hogg, 
...............  Ewe  and  Hoggi 

Cheriot,  white, 

...........  Laid,  waahed,      . 

..........>.....  unwaahed, 

Moor,  white, 

» Laid,waahed, 

............ .~ ...  an waahed.    . 


rliUk 

l|i.M.^SIr.«i 

Ufl.Od. 

^lla.M. 

tti.tA. 

-.14I.M. 

n.od. 

-.1*L«. 

flB.M. 

..  k.M. 

fc.6d. 

^  7>.M- 

4a.M. 

«  •kM. 

as.*L 

..  toM. 

PRICES  of  BUTCHER  MEAT. 


Data, 

ISM. 


LONDON. 
Per  atone  of  14  lb. 


Eeef.     I  Mutton. 


LIVERPOOL. 

Per  atone  of  14  lb. 


Beef. 


MORPETH. 
Per  atone  of  141b. 


EDINBURGH.    I       OLAflOOW.     i 
Per  atotM  of  U  lb.  I  Par  atoM  af  I4lk 


Bcc£ 


June 
July 
August 


73  to  7/9  7/3  to  8/ 
71  .  7/6,7/  .  7H 
7/6  .  8/  17/6  .  8/ 


7/6  6/6 


6/6  to  7/6 


6/6  to  7/6 

6/3  .  7/6  6/    .  7/3  6/    .  7/3|6/ 


6/  to 


S/9to7/9 

-  .7/6 

;/9  .  7/9  6/6  .  7/9|6/6  .  7/66/3  .  7/9)6/ 


7/6  6/3  to  7/6  6/6  to  7/( 

-^--      7/3  6/    .  ir 

7/3  5/9  .  7] 


THE  REVENUE. 
ABSTRACT  of  the  Nett  Produce  of  the  Revenue  of  Great  Britain,  i»  the  Qwartert  aai 
Years  ended  on  the  &th  of  July  1485,  and  5th  of  July  1846— «Aot0tii^  ths  Aorwui  »i 
Decrease  on  each  head  thereof 


Customs 

Excise ... 

Stamps.. 

Taxes.... 

Post-Offiee.... 

MOacellaneoui 

Property  Tax 


Qoartera  ending 
Julj  S. 


1845. 


1848. 


£4,499,548 

2,965,684 

1,837,076 

2,000,567 

155,000 

43,652 

909,991 


JI4,523,391 
3,104,711 
1,730,495 
2,006,427 
181,000 
458,001 
1,009,162 


Ded.  decrease  on  Qr. 
Increase  on  the  Qr. 


£    23,843 
139,027 


5,860 

26,000 

414,349 

99,171 


£106,581 


708,250  i 
106,581 1 


601,669 


106,581 


Yeara  ending 
Julyi. 


1840. 


£19,807,044 

12,074,999 

6,846,883 

4,228,441 

679,000 

783,819 

5,261,954 


184e. 


£17,688,461 
12,035,112 
6,988,940 
4,229,899 
794,000 
1,484,096 
5,183,912 


Deduct  increase  on  Yr. 
Decrease  on  the  Tear. 


£  141,067 

I,4B8 

llft,000 

700,f77 


*^4ir*: 


»58,7M 


I 


78,«tS 


t66.TM 


l,«7,79l 
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SOME  FRESH  HINTS   ON  THE    NATURE  OF  THE   SALMON,  AND 
ON  CONDUCTING  THE  SALMON  FISHERIES  OF  THE  TWEED. 

By  Mr  John  Younger,  St  BoswelPs,  Roxburghshire. 

Though  our  king  of  fish,  the  Salmon,  be  properly  a  native  of 
the  cooler  parts  of  the  temperate  latitudes,  yet  those  bred  in  our 
Scottish  rivers  never  seem  to  migrate  further  north,  but  keep 
verging  on  the  shoals  of  our  coasts,  being  no  doubt  instinctively 
aware  of  their  proper  locality. 

That  the  different  kinds  of  salmon  associate  more  particularly 
with  their  own  family  circles,  seems  clear,  from  their  entering 
our  rivers  in  shoals  of  the  same  class ;  and  that  they  sojourn  at  no 
great  distance  in  the  sea,  appears  also  evident  from  their  readiness 
to  enter  the  rivers  on  our  east  and  west  coasts  annually,  as  nearly 
at  the  same  time  as  the  casual  floodings  of  those  rivers  will  allow. 
And,  further,  their  appearance  in  them  sooner  or  later  in  any 
Beason,  depends  on  the  period  of  rains  and  consequent  floods. 

PJarly  frost  and  rough  north  winds  have,  in  some  seasons,  been 
understood  to  drive  salmon  earlier  into  the  rivers.  Hence,  in 
milder  winters,  when  they  happen  to  be  scarce  or  late,  our  fishers 
have  supposed  that  they  had  gone  to  the  Norwegian  rivers; 
but  this  seems  to  be  a  mistake,  since  the  proofs  have  beexi 
adduced  that  fish  are  as  local  as  sheep,  and  tenaciously  adhere 
to  the  river  streams  and  sea  fields  in  which  they  have  been  bred 
and  nurtured. 

Above  forty  years  ago,  our  old  fishers  w^ere  accustomed  to 
point  out  an  occasional  salmon  as  "  a  north-country  fish." 
There  certainly  was  a  visible  difference  in  the  spots,  figure,  and 
appearance,  from  "  our  ain  fish,"  as  they  were  called,  though  I 
have  not  seen  any  of  these  northerns  distinguished  for  many 
years  back,  and  but  transiently,  in  those  days,  in  the  case  of  a 
stray  individual. 

It  seems  clear  that  the  salmon  in  the  sea  do  not  form  promis- 
cuous shoals,  but  keep  together  in  friendly  groups,  or  are  ready 
to  fall  into  such,  so  as  to  take  their  own  native  streams  on  every 
return  to  fresh  water,  for  the  purpose  of  pleasure  or  propagation, 
but,  if  hindered,  will,  of  course,  take  to  the  next  nearest  stream. 
And  why  should  we  seek  to  divest  fish  of  those  local  feelings, 
so  strongly  instinctive  in  all  land  animals,  from  men  to  magpies  ? 
Though  they  may  live  in  other  soil  or  climate,  yet  they  naturally 
incline  to  their  own. 

But  for  netting  interruptions  at  our  river's  mouth,  we  should 
have  new  fish,  of  one  description  or  another,  from  the  sea  every 
slight  flood  throughout  the  year ;  as,  all  summer,  there  are 
clean  salmon  in  tlieir  silver  beauty,  pointing  on  our  coast,  seek- 
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ng  the  freshes,  when  up  they  go  the  river  in  any  day  when  not 
prevented  We  have  little  chance  of  this,  however,  except  firom 
a  sudden  summer  flood  that  lays  some  of  the  Tweedmouth  net- 
tings and  let  a  few  pass  by.  These,  if  left  alive,  remain  in  the 
fresh  to  spawn  the  earliest,  succeeded  by  later  ones.  But,  what 
from  drought  and  nettings,  and  other  such  causes  of  prevention, 
we  can  calculate  on  no  free  run  of  fish  till  the  late  autumnal 
floods,  when  the  first  that  arrive  in  any  great  quantity  is  a  mix- 
ture of  the  earlier  grilse,  and  the  common  clear-scaled  salmon 
of  various  size,  according  to  age,  but  all  in  tolerably  good  condi- 
tion, as  fish  generally  are  on  leaving  the  sea,  even  when  pretty 
full  of  spawn. 

Except  the  hull  trouty  there  is  no  variation  remarkable  until 
the  last  shoal  arrives  with  an  early  winter  flood.  Those  of 
the  greij  school  arc  the  heaviest,  and  the  last  running  class  of 
fish.  Their  lateness  indicates  they  are  the  last  to  spawn,  and  of 
course  to  seek  after  the  proper  situation  for  that  purpose,  and 
which  they  find  from  recollection  or  intuition.  Though  the 
latest  in  seeking  the  rivers,  they  are  by  no  mean s'poin ted  as  to 
time,  but  come  sooner  or  later  in  the  season,  agreeably  to  parti- 
cular states  of  weather  and  water.  Under  even  the  most  favour- 
able circumstances,  they  seldom,  if  ever,  enter  the  river  until 
some  time  after  the  close-time  has  commenced  in  November,  and 
more  usually  they  do  not  arrive  till  Dccemljer  and  January. 
Their  arrival  in  close-time  may  in  a  great  measure  account  for  their 
large  size ;  escaping  in  their  youth  the  nettings  within  tideway, 
unlike  most  of  our  other  summer  fish,  and  thus  live  to  attain  size 
with  age.  Hence,  if  not  our  finest,  they  are  at  least  our  heaviest 
and  most  valuable  class  of  fish,  weighing  from  twelve  to  twenty- 
five  pounds — the  younger  ones  of  the  class  not  being  regarded 
as  remarkable. 

I  do  not  suppose  that  their  lateness  of  arrival  indicates  in  the 
slightest  degree  their  being  longer  in  one  year  than  in  another 
in  spa^vning,  as  this  rather  depends  upon  the  facilities  of  pro- 
secuting their  journey,  in  the  favourable  coincidences  of  fresh 
water,  winds,  and  tides ;  for,  when  later  in  coming,  they 
invariably  seem  to  be  further  advanced  in  si)a\vn.  They,  of 
course,  do  not  spawn  early,  perhaps  hardly  ever  previous  to 
o'ebruary,  but  in  ilarch  and  April,  and  some  as  late  as  May. 
^Tence,  when  tliey  get  early  up  the  river,  they  are  grand  sport  for 

tie  rod  angler,  strong  and  fresh,  like  a  grass-fed  heifer  a  little 
^one  in  calf.  It  has  a  spirit-stirring  effect  to  feel  their  tug,  and 
«^"  their  first  grand  sally  and  plunge  abroad  in  the  river  at  the 
-^  1  of  a  tight  gut  line. 

^^  first  sight,  it  mi^ht  appear  as  if  the  (/ret/  school  vr ere  the 
"Ul      -n,  '  ,  ^v-      imme     Salmon^  and  the  difference  in 
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their  appearance  were  occasioned  by  having  attained  a  more 
mature  age,  or  from  coming  into  the  fresh  at  a  later  season ;  but 
such  seems  not  to  be  the  cause,  since  the  distmction  of  appearance 
and  habits  together,  though  decided,  is  not  so  particularly  marked 
as  to  be  clearly  definable.  They  partake  of  all  the  characteris- 
tics of  the  true-bred  salmon,  however — bred  in  our  rivers,  going 
out  to  sea,  at  large,  northwards,  and  returning  again  for  the  pur- 
pose of  annual  propagation ;  and,  being  the  latest  class  in  spawn- 
ing, tliey  may  properly  bo  called  our  winter;^, 

I  would,  upon  the  w^hole,  however,  consider  our  early  summer 
salmon  our  finest  fish,  as  far  as  beauty  of  colour,  scale,  and  figure 
are  concerned,  with  corresponding  delicacy  of  flavour.  In  com- 
parison, they  bring  to  mind  a  fine  white  autumn  turnip,  which  is 
more  delicious,  far,  than  the  stronger-tasted  winter  Swedes  and 
yellows. 

But  the  fish  most  notable,  and  ik)w  with  us  so  common,  is  the 
bull  trout,  {Salmo  erioxy)  a  perfect  cannibal  amongst  the  salmon 
species,  and  seems  destined  likely  to  root  out  and  supersede  the 
salmon  in  our  rivers. 

On  my  first  coming  to  the  Tweed  here  in  1802,  the  old  fishers 
spoke  of  the  bull  trout  as  a  monster  of  very  casual  appearance, 
under  the  name  of  square  tail  or  round  tail^  meeting  with  one  or 
two  only  in  a  w  hole  season ;  and  they  supposed  it  a  hybrid  be- 
tween the  salmon  and  large  common  river  trout.  Old  water- 
bailiff  Balmour  primmed  his  lips  and  laughed  at  my  boyish  con- 
ceit, when  I  presumed  that  it  was  a  distinct  though  scarce 
species.  It  has  multiplied  gradually  since,  Iwwever,  until  now 
it  is  by  far  the  most  plentiful  of  all  the  migratory  salmon  in  oar 
river,  and  is  found  of  all  sizes,  from  tlie  grilse  state,  when  it  is 
named  the  sea  trout,  to  sometimes  to  twenty-five  pound  weight. 
It  is  the  first  to  come  up  the  river  in  the  early  autumn  floods,  by 
which  all  the  smaller,  and  particularly  the  more  easy  running 
streams  and  tributaries,  such  as  the  Till,  Kail,  and  Tivioty  are 
filled  with  it,  with  often  only  a  slight  admixture  of  the  real  Salo- 
mon and  grilse. 

Bull  trouts  do  not  rise  to  the  salmon-fly  so  readily  as  the  sal- 
mon on  their  first  coming  from  the  sea;  but  are  voracious  in 
winter  and  spring,  after  having  spawned  and  got  into  the  kek 
state,  and  are  then  the  worst  of  all  our  fish  for  eating.  They  are 
never  indeed  the  most  excellent  eating,  even  in  their  clean  states 
being  as  coarse  in  this  respect  as  in  their  appearance,  when 
.compared  with  the  fine  form  and  delicious  richness  of  the  salmon. 
More  pale  and  stringy  in  their  flesh,  their  roe  also  has  not  the 
-fine  rich  redness  of  that  of  the  salmon,  being  of  a  dull  yellow 
colour,  and  slabby ;  and  almost  useless  as  a  trout  bait.  In  a 
;ioological  point  of  view  they  seem  as  if  a  prior  and  less  fintsbed 
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productioR  of  nature  than  the  salmon ;  and  as  in  a  world  of  con- 
tinued creation,  such  as  this,  their  fossil  remains,  when  hereafter 
found  in  the  chalky  may  be  mistaken  for  those  of  the  much  supe* 
rior  salmon,  which  they  so  closely  resemble. 

But  the  worst  property  of  this  species  is,  that  they  devour  the 
salmon  spawn  so  greedily,  that  it  is  most  likely,  ere  forty  more 
years  elapse,  they  will  have  exterminated  the  breed  entirely. 
•Let  any  one  keep  a  good  look-out  from  an  eminence  over  a 
spawn-bed,  and  observe  a  fine  pair  of  salmon  in  the  act  of 
spawning,  and  he  will,  as  certainly,  also  see,  a  little  below  them, 
a  fish,  probably  the  largest  of  the  three,  lying  at  ease  in  the  hol- 
low trough,  catching  the  roe  as  it  falls  away  from  the  female^ 
having  only  to  open  its  mouth  to  receive  thus  an  abundant  sup- 
ply of  food ;  and  a  continued  observation  will  convince  him,  that 
not  a  third  or  a  fifth  part  of  the  roe  falls  into  its  destined  posi^ 
tion.  He  may  also  observe  a  few  smaller  fishes,  it  may  be  of  its 
own  kind,  or  like  trouts  of  various  sizes,  keeping  at  a  cautibuB 
distance  behind  this  black-mail  marauder,  but  all  as  busy  and 
active  as  he  in  catching  the  stray  roes,  as  they  float  down  or  sink 
upon  the  gravel.  In  this  group,  none  are  more  busy  and  active 
than  Mr  Shaw's  little  par^  in  picking  up  and  gulping  the  roe  in 
the  wake  of  the  spawn- bed,  where  Mr  Shaw  supposes  this  tiny 
insignificant  fish  is  placed  for  the  purpose  of  impregnating  the 
said  roe — an  idea  as  extravagant  as  the  wildest  vagaries  of  a 
romance.  However  correct  in  his  main  opinion,  derived  from  a 
class  of  excellent  experiments,  that  the  par  is  the  young  of  tKe 
salmon,  or  other  red  sea  fish,  of  the  first  season,  still  the  impreg- 
nation of  the  roe  of  a  fifteen  pound  haggit  salmon,  by  a  two 
ounce  par  of  her  last  year's  spawn,  is  too  great  a  stretch  for  a 
vulgar  fisherman's  comprehension  or  credulity;  however  many 
*'  learned  Thebans  "  may  believe  it. 

May  we  not,  with  more  probability  of  truth  in  nature  and  rea- 
son, imagine,  that  the  roe  of  the  baggit  salmon  which  Mr  Shaw 
spawned  by  compression,  and  at  the  same  time  brought  in  con- 
tact with  the  milt  of  the  small  male  par,  and  thereby  sup- 
posed to  have  impregnated  the  female's  spawn  as  emitted — is  it 
not  as  probable,  that  at  least  a  quantity  of  the  spawn  would  have 
produced  the  young,  as  well  without,  as  with  contact  with  the 
puny  par?  I  am  of  opinion  that  it  would;  believing  that  the 
'^male  salmon  had  already  been  impregnated  by  previous  conr 
*exion  with  a  mature  male;  though  the  period  and  manner  of 
«>uch  connexion  have  not  been  perceived,  and  are,  therefore,  un- 
icnown  to  us. 

In  short,  after  all  that  has  hitherto  been  surmised  on  the  sub- 
icct,  I  have  a  notion  that  whatever  appearances  the  actual 
inawninor  of  fieh  m?>v  pres'^nt  to  -^'^r  view,  the  mixture  of  the 
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milky  milt  alongst  with  the  full  round  red  eggs  as  they  fall  into 
the  gravel  bed  together,  does  not  warrant  the  conclusion  that  this 
is  the  only  fecundating  operation  in  the  case,  though  the  milt  may 
be  of  supplementary  use  in  making  the  roe  adhere  together,  and 
sink  suddenly  in  the  stream  as  it  is  observed  to  do,  as  well  as  for 
the  promotion  or  preservation  of  heat,  or  other  protective  quality, 
to  the  emitted  egs^s,  consigned  as  they  are  to  a  cold  and  uncer- 
tain situation.  I  would  rather  presume  that  the  great  act  of 
causing  fruitfulness  is  a  matter  of  previous  intent  between  full 
ripe  individuals,  and,  being  performed  in  the  dark  medium  of 
moving  waters,  has  yet  escaped  human  investigation.  In  Mr 
Shaw's  particular  case  of  experiment,  the  fecundity  of  the  roe 
might  be  preserved  without  the  aid  of  milt  as  an  investing 
unguent,  by  the  temperature  of  the  preserved  water  in  which  the 
experiment  was  made  being  some  degrees  higher  than  that  of  the 
river ;  and  the  roe  of  full-grown  females  could  be  nothing  bene- 
fited, one  should  think,  by  the  milt  of  a  creature  not  in  its  whole 
body  a  twentieth  part  the  size  of  the  female's  bellyful  of  spawn, 
and  of  age  so  premature  as  not  to  warrant  the  supposition  of  any ' 
such  a  result  in  nature.  The  female,  it  is  understood,  can  emit 
her  spawn  without  assistance  of  the  male,  and  we  do  not  posi- 
tively know  whether  or  not  it  is  impregnated  before  emission, 
and  whether,  in  favourable  situations,  it  may  not  be  prolific, 
without  the  aid  of  the  milt. 

The  roe,  when  emitted,  or  just  previous  to  its  being  taken  out 
of  the  belly,  appears  entire,  with  all  its  requisite  parts — the  ne- 
cessary requirements  of  vivifi cation  apparently  already  supplied, 
inclosed,  finished,  and  sealed  up  in  its  tough  film,  like  the  egg  of 
an  insect,  and  differing  from  that  of  a  bird  only  in  its  outward 
coating  of  the  lime  shell.  I  should  like  if  Mr  Shaw  would  favour 
us  with  another  experiment  of  spawning  another  female  salmon 
in  his  preserve,  at  the  same  temperature  as  formerly,  but  without 
the  assistance  of  a  little  par.  The  result  of  such  an  experiment 
might  go  far  to  settle  the  question  as  to  the  state  of  the  roe  in  the 
female  salmon,  while  the  precise  means  and  manner  of  fecunda- 
tion would  be  a  subject  to  be  observed  and  filled  up  at  leisure. 

Meantime  it  may  not  be  too  great  a  stretch  of  fancy  to  suppose, 
that  the  eagerness"  with  which  fish  come  together  on  the  spawn 
bed,  may  be  caused  by  stronger  excitement  for  personal  contact 
than  we  have  yet  been  able  to  observe ;  because,  in  spawning, 
the  male  and  female  are  seen  to  turn  on  their  sides  in  the  man- 
ner commonly  called  casting^  and  thus  come  in  contact  in  sudden 
jerks,  and  with  close  compressure  of  their  bellies,  continuing 
these  motions  repeatedly,  and  at  intervals  for  days  and  nights, 
throwing  off*  together  their  large  bellies -full  of  spawn  and  milt. 
May  we  not  further  suppose,  that,  as  salmon  and  other  spawning 
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fish  are  naturally  long-lived  creatures,  they  go  long  with  spa^vn, 
about  twelve  months  ;  that  on  minute  dissection  of  a  lately 
spawned  female,  the  germs  of  the  next  season's  eggs  may  be 
detected  in  the  ovary ;  and  that,  therefore,  in  the  very  act  «f 
spawning  a  present  progeny,  the  parents  may  be  committing  an 
instant  act  of  impr^nation  for  a  future  generation  ? 

It  might  be  stated  here  in  objection,  tibat  if  this  is  the  natural 
course  of  propagation  with  fishes,  and  the  impregnation  only 
takes  place  at  this  interesting  season,  how  the  female  becomes 
impregnated  for  the  first  time  : 

In  answer  to  this,  we  may  ask  the  same  question  in  regard  to 
the  tame  rabbit,  the  female  of  which  is  generally  watched  and 
waited  on,  in  eager  impatience,  by  the  male,  till  the  instant  after 
the  litter  appears  impregnation  is  eflected.  In  the  case  of 
the  rabbit,  then,  when  is  the  first  impregnation  effected  ?  Just 
in  a  similar  manner,  I  suppose,  the  fish  are  impregnated ;  though, 
from  the  peculiar  construction  of  the  animal  parts,  and  the  mysts- 
fication  by  the  w^atery  medium,  the  embrace  of  a  fish  is  not 
brought  so  convincingly  under  our  eye  as  in  that  of  the  land 
animal. 

It  may  also  be  advanced,  that  toads  and  frogs  are  understood 
to  spawn  in  the  manner  of  fish,  the  male  impregnating  the  eggs 
after  being  emitted  from  the  female,  and  these  creatures  be^ 
of  the  reptile  class — a  slight  step  higher  in  the  scale  of  animated 
creation  tlian  fish — we  need  seek  no  further  proof,  in  analogy,  for 
a  reason  to  rest  our  present  subject  upon  so  long  an  acknowledged 
basis.  Still,  on  observing  an  effect,  we  are  led  naturally  into 
speculations  in  search  of  a  cause ;  as  was  the  case  of  the  disco- 
very of  the  new  planet  by  Leverrier,  perhaps  the  greatest  modem 
triumph  of  inductive  science. 

The  long-believed  opinion  of  the  manner  of  frog-propagation 
may  by-and-by  be  found  a  vulgar  error,  under  a  more  inquisitive 
philosophy.  I  presume  that  the  male  frog,  or  toad,  tskes  his 
place,  settled  and  fixed,  on  the  female's  back,  in  tfie  pool  of 
water,  for  days  previous  to  her  spawning,  for  the  special  purpose 
of  securing  a  preference  to  his  occupation  of  that  position,  and 
of  being  ready  for  a  new  impregnation  the  instant  after  the  female 
las  thrown  off  her  string  of  present  eggs.  The  male's  presence 
'u  that  position  is  likely  also  necessary  for  the  facilitation  of  the 
^resent  birth ;  which,  though  not  his  chief  aim,  yet  proves  the 
observation  of  our  great  didactic  poet,  when  speaking  of  the 
superior  excellence  of  God's  works  in  nature  to  the  works  of 
^^^  iv  \rt  where — 

•  In  human  works,  though  labour'd  on  iwrith  pain^ 
K  thousand  movements  scarce  one  purpose  g^ain"; 
n  God's,  one  single  can  its  end  produce, 

*t  •*'^'*''<»'     '    flr"'   t*^  *"yf   BOIT"*  qHio»»  f|o0^" 
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It  may  at  least  be  presumed,  that  the  milt  of  the  male  fish  is 
not  the  real  sperm  or  seed,  but  only  au  abundant  provision  of 
nature  for  the  purpose  of  fostering  and  protecting  that  more 
primary  principle  ;  and  I  am  led  to  believe,  upon  the  whole,  that 
spawn-fish  go  into  sexual  connexion  in  the  usual  manner  of  land 

animals,  water  flies,  and  most  other  of  the  oviparous  tribes. 

#  *  *  ♦  # 

If  we  have  no  proper  idea  of  the  purpose  of  the  large  pike  or 
kip,  like  a  finger,  growing  in  projection  from  the  imder-snout  of 
the  male  salmon,  just  previous  to  the  spawning  season,  and  fitting 
into  a  hole  of  proper  dimension  on  the  upper  chap  of  the  snout, 
(from  which  conformation  at  that  season  the  male  derives  the 
name  of  ki-ppcr,  as  does  the  female  that  of  haygit,  from  the  full 
state  of  belly,)  and  this  pike  falling  so  suddenly  and  entirely  off, 
and  its  case  also  filling  up  immediately  after  spawning ;  as  well 
as  the  dark  red  colour  of  the  whole  body  of  the  male  changing 
to  a  pale  silvery  grey,  till  one  cannot  distinguish  male  from 
female,  the  cause  of  so  remarkable  changes  being  unknown  to 
us,  need  we  wonder  that  the  still  more  complex  construction  of 
the  genitals,  and  of  the  manner  of  their  use,  should  to  this 
day  be  unascertained  ?  One  is  led  to  doubt  whether  the  minute 
dissection  of  those  parts  of  spawn-fishes  has  yet  been  attended  to 
by  observers  of  sufficient  scientific  skill.  It  would  make  a  philo* 
sopher's  fame  were  he  to  clear  up  this  obscure  portion  of  natural 
histor}',  Nebulae  in  the  heavens  seemed  much  in  the  same  state 
of  obscurity  until  Lord  Rosse  produced  a  glass  which  unfolds 
their  complexure  to  oiu:  vision,  and  disseminates  them  as  spark- 
ling orbs  over  an  expanded  field,  to  our  astonishment  and  admi- 
ration !  Why  should  spawn,  any  more  than  nebulae,  be  beyond 
the  reach  of  philosophy  ? 

But,  as  salmon  have  hitherto  bred  without  our  assistance  or 
knowledge,  we  turn  to  another  branch  of  the  subject,  namely,  to 
consider  the  past  and  present  modes  of  preserving  and  captiuing 
salmon  when  produced,  and  to  point  out  some  d^ciencies  in  the 
present  law,  and  the  way  to  amend  it 

For  the  preservation  of  salmon  to  themselves  exclusively,  it  is 
needless  now  to  enumerate  the  laws  our  ruling  landlords  have 
got  enacted,  tried,  abandoned,  and  superseded,  as  every  succession 
of  new  heirs  to  estates  have  found  fault  with  the  law  then  existing, 
and  contrived  to  legislate  anew  for  themselves.  Our  last  dis- 
carded Tweed  law  was  this  : — The  river  to  be  closed  for  all  sorts 
of  salmon  fishing  on  the  10th  of  October,  and  opened  again  on 
the  10th  January,  vainly  imagining  to  enclose  the  spawning 
season  within  these  three  months.  It  was  discovered,  erelong, 
that  the  best  of  the  fish  were  still  unspawned  at  the  opening,  and 
then  leistered  promiscuously* 
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The  latest  act  of  legislation  is  this  : — The  river  to  be  closed  for 
net  and  leister  fishings  on  the  1 5th  October,  and  for  rod-fishing  on 
the  7th  jS^ovember,  and  to  open  on  the  15th  February.  Protection 
in  close-time,  under  this  act,  is  attempted  by  a  sort  of  association 
of  the  proprietors  of  waters,  with  a  constabulary  force,  under 
the  local  name  of  icater-hailiffs^  to  go  about  day  and  night,  for  the 
purpose  of  preventing,  seizing,  and  convicting  poachers. 

The  impression  of  the  public  is,  (however  erroneously,)  that 
their  natural  rights  being  at  all  times  rather  arbitrarily  abridged 
by  an  assumption  of  claim  and  privilege,  they  consider  close-time 
as  the  period  when  the  claiming  proprietors  suspend  their  per- 
sonal superintendence,  and  delegate  their  protective  powers  to 
the  care  of  their  representatives,  the  water-bailiffs.  Hence  close- 
time  is  considered  the  poor-man's  or  poacher's  open  time ;  as  he 
finds  he  can  always  more  easily  mislead  or  evade  a  watching  baihff, 
than  a  local  laird  or  tenant. 

The  mode  of  fishing  most  easily  prevented  by  the  bailiffs  is  the 
simplest  one,  and  can  do  least  harm  to  the  spawning  fish,  namely, 
the  ro(ly  while  cairn  and  stake-net  poaching  are  difficult  to  detect 
in  the  dark  of  night. 

But  of  all  fresh  water  piracies,  desperate,  daring,  cruel,  and 
devilish,  is  the  leistering  or  spearing  with  night  lights,  and  being 
prevented  from  all  other  more  sportsman-like  methods,  this  the 
poachers  fall  upon,  and  will  effect  their  purpose  by,  in  spite  of  all 
the  police  force  that  can  conveniently  be  arrayed  against  them. 
Leistering  can  be  effected  on  spawn  beds,  by  two  or  three  indivi- 
duals, one  to  hold  the  torch,  another  to  use  the  spear.  But  as, 
in  the  use  of  lights,  they  have  no  suflBcient  protection  from  a  sur- 
prise from  the  bailiffs,  the  poachers  associate  in  bands  of  twenties, 
thirties,  or  fifties,  (poor  fellows,  often  at  that  season  idle,  and 
therefore  daring  and  desperate,)  from  all  the  districts  around,  and, 
disguised  in  rags  and  blackened  faces,  proceed,  like  tribes  ojp 
Indians,  to  the  massacre.  Rushing  to  the  spawning  gravel  beds, 
over  which  the  flaming  lights  are  kindled,  behold  fifty  or  a  hun- 
dred pairs  of  fish  all  promiscuously  slaughtered  in  the  very  act  of 
spawning,  and  (as  I  presume)  of  impregnation  for  the  succeeding 
season. 

A  dozen  of  bailiffs,  who  have  stolen  to  the  spot  with  a  view  to 
prevention,  look  stupified  while  standing  on  a  cliff  of  a  winter 
night,  in  witness  of  such  a  scene  as  this,  more  bewildered  than 
was  "  Tarn  O'Shanter  "  when  viewing  the  witches'  dance  to  the 
devil's  piping. 

This  has  long  been,  and  still  is,  the  prevailing  practice  in  the 
higher  districts  of  the  river,  where  the  greatest  number  of  fish 
have  got  up  by  the  autumn  and  early  winter  floods,  for  the 
purpose  of  spawning.     And  it  is  prosecuted  with  the  greater  faci- 
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Kty,  by  being  winked  at  by  the  smaller  proprietors  or  tenants, 
who  find  it  to  be  less  their  interest  to  prevent  than  to  share  in  the 
spoil.  And  it  is  aggravated  as  a  consequence  of  the  incessant 
net-fishing  at  and  near  the  river  mouth,  where  the  clean  fish  are 
mostly  all  caught  in  summer,  with  little  cliance  of  getting  up  the 
river  till  the  high  floods  in  the  fall,  when  the  nets  are  laid 
aside,  either  on  account  of  the  strong  floods,  or  the  close-time  having 
commenced.  Then  the  fish  run  up  in  shoals  to  spawn,  under  pro- 
tection of  the  upper  water  proprietors,  to  whom,  properly  speaking, 
close-time  is  no  special  benefit.  Such  a  dialogue  as  this  may  at 
times  be  heard  between  a  farmer's  servant  and  his  master  at 
close-time — "  Maister,  twa  or  three  o'  us  are  thinking  o'  lighting  a 
bit  bleeze  at  the  reds  the  night,  up  at  the  Shato-brae-fords^  whar 
we  saw  them  tum'lin  up  this  afternoon,  like  brewer's  swine  drunk 
on  maiit'draffJ^  "  Weel,  Davie,  I  daresay,  for  my  part  at  least, 
ye  may  just  take  what  ye  can  get  when  ye  have  them  here,  as  I  am 
sure  I  havena  seen  three  good  fish  in  our  water  through  a'  the 
simmer.  They  kep  them  a'  about  Berwick  an'  Norkam  now,  wi* 
their  lang  nets,  except  just  a  while  at  the  tail  o'  the  season,  when 
the  fl codings  get  ower  heavy  for  their  net  warks."  So,  under  such 
supreme  permission,  Davie  raises  a  band  of  comrades,  with  leis- 
ters and  staves  of  tar-barrels  for  lights — a  band  perhaps  nearly  as 
strong  as  Rob  Roy's  black-mail  clan,  and  such  as  a  regiment  of 
dragoons  could  scarcely  capture,  kill,  or  disperse. 

Thus  the  havoc  proceeds,  indiscriminately,  on  fish  in  all 
respects  out  of  season  ;  and  half-spawned  or  newly-spawned 
salmon  is  certainly  most  disgusting  food ;  though,  as  a  poacher 
would  say,  "  a  fish  is  a  fish,  if  you  can  catch  it,  when,  where,  and 
how  you  can."  And  this  is  pursued  recklessly,  regardless  of  the 
depreciation  of  the  value  of  the  fish,  or  the  destructive  effects  on 
the  species  to  future  generations.  This  is  bad  enough  work  for 
lawless  men;  but  the  scene  that  follows,  agreeably  to  law,  on 
"  bonny  Tweedside,"  is  little,  if  any  thing,  better. 

On  the  evening  of  the  I4th  of  February,  the  salmon  which  are 
held  by  the  authorities  as  poisonously  unclean,  on  the  morning  of 
the  loth  are  understood  to  be  duly  purged  and  cleansed  bylaw^  and 
made  dainties  fit  for  the  tables  of  the  rich,  and  the  London  market 
Now  the  gentleman's  sporty  as  it  is  termed,  begins,  which,  in  many 
of  its  particulars,  is  but  a  slight  refinement  of  the  above-men- 
tioned massacre  also  ;  for  some  of  the  fashionables  of  the  day 
delight  in  boat-lights  and  leister,  dashing  that  vile  instrument 
through  the  body  of  unguarded  creatures  whilst  in  the  most  inte- 
resting act  of  their  nature — the  propagation  of  their  species,  and 
whilst  their  flesh  is  in  the  most  unfit  state  for  human  food. 
Indeed,  all  the  means  so  reprobated,  when  used  by  the  poor 
poacher,  are  resorted  to  by  themselves  under  the  pleasing  desig- 
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nation  of  sporty  without  the  poacher's  plea  of  something  akin  to 
necessity. 

Now,  if  great  proprietors  consider  that  the  produce  of  the  run- 
ning waters  Is  as  important  to  them  as  the  production  of  solid 
land,  we  think  they  might  easily  contrive  to  make  the  rivers  which 
nm  through  their  estates  teem  with  benefit  to  their  own  interest, 
as  well  as  conduce  to  individual  amusement  of  the  most  fascinat- 
ing description.  Both  these  objects  might  easily  be  attained 
by  entirely  abolishing  the  practice  of  all  net  and  letter  fishing  in 
all  rivers,  from  the  sea  upwards  to  their  source ;  and,  instead  of 
expending  their  money  maintaining  a  bailifT  force,  they  would 
create  funds  to  take  in  perpetual  lease  all  the  net  fishings  at  the 
river's  mouth,  and  there  refrain  from  the  use  of  the  net,  they 
would  certainly  preserve  a  free  run  of  fine  fish  throughout  the  whole 
year.  If  the  net  fishings  are  worth  being  rented  by  individual 
tacksmen,  they  are  surely  worth  more  in  value,  (overlooking 
the  sport,)  to  the  whole  proprietors  of  seventy  miles  of  the  Tweed. 
Those  rents  would  be,  individually,  a  mere  fractional  considera- 
tion to  the  rents  that  might  be  drawn  in  letting  mile-lengths  to 
gentlemen  rod  and  line  anglers,  who  cannot,  under  present  arrange- 
ments, be  one-hundredth  part  accommodated.  The  benefit,  too, 
to  the  localities  where  the  anglers  would  be  thus  attracted  by 
their  favourite  amusement,  would  be  worthy  of  consideration. 
The  distribution  of  salmon,  in  the  river  generally,  would  depend 
solely  upon  casual  floods  throughout  the  year.  There  would 
always  be  plenty  of  fish  for  the  rod;  many  would  live  to  attain 
to  a  great  size,  and  rod-fishing  would  then  be  one  of  tlie  most 
pre-eminent,  desirable,  healthful,  and  exhilarating  standard 
amusements  of  our  countrj'.  It  would  beat  Grecian  games,  as 
well  as  English  horse-racing  and  hound- coursing,  all  to  nonsense. 
The  bodily  exercise  then  would  place  the  angler  on  the  top  of 
the  calculation  of  the  bill  of  health.  The  excitement  would  be 
one  of  the  most  nourishing  princi])les  of  the  mind,  without  the 
engrossment  of  the  faculties  from  higher  pursuits.  It  would  he 
a  charming  relaxation  from  sedentary  employments  and  severe 
studies,  besides  an  honest  source  of  livelihood  for  a  few  poor 
fellows  like  myself,  who,  living  by  the  side  of  the  waters,  have, 
from  observation  .and  practice,  acquired  a  taste  and  use  of  hand 
in  practical  fly-dressing,  and  the  preparation  of  other  necessary 
tackle,  rods,  and  lines,  to  dispose  of  to  our  richer  amateurs  of 
high  fancy  for  the  "  gentle  craft." 

2s  o  close-time  Avould  then  be  necessary,  only  just  such  as  the 
river  proprietors  might  mutually  agree  on,  as  a  partial  forbeain 
ance  amongst  themselves.  Always  having  it  in  their  power  to 
restrict  non-proprietors,  which  they  already  have  all  the  season^ 
on  Avhat  they  claim  as  their  own  waters.   Because,  in  rod-fishing. 
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the  spawning  fish  are  less  liable  to  be  taken  than  those  in  a  more 
seasonable  state ;  and  second-best  to  ihe  winter  clean  salmon  in 
his  splendid  silver  beauty,  are  those  which  come  up  with  the  late 
November,  December,  and  even  January  floods,  for  the  natu* 
ral  purpose  of  a  fresh-water  excursion,  as  well  as  tfie  ultimate 
object  of  spawning  before  their  return  to  lie  sea.  These  are  then 
in  a  much  better  state  for  slaughter,  than  in  February,  March,  and 
April,  when  only  partially  spawned,  or  on  the  eve  of  spawning. 
Besides  we  have  the  following,  in  December  and  January,  in  ex- 
cellent state ;  namely,  the  transient  clean  salmon,  the  brown  twenty- 
pounders  of  the  ^rei/  school  tribe,  vri  th  not  so  much  as  eight  ounces 
of  milt  or  roe  in  their  belly^  in  as  good  condition  as  a  grass-fed  ox, 
and  excellent  state  for  eating.  All  these  live  in  the  same  pool 
together,  while  another  pair  of  the  more  early  fish  are  spawning  on 
the  gravel  ford  above,  and  thus  the  most  easily  reached  by  the 
poacher's  spear,  who,  rather  than  want  all,  will  take  what  he  can 
get  at  with  the  least  trouble.  By  the  time  the  water  opens,  the 
fish  in  good  season,  in  close-time,  have  got  full  of  roe  and 
milt,  and  are  ready  to  spawn  in  the  spring  months,  many  not 
spawning  till  April,  and  even  May,  and  yet  these  are  slaughtered 
in  their  full  state,  agreeably  to  law,  on  the  opening  of  the  river, 
with  as  little  reluctance  as  by  the  hand  of  a  poacher. 

Here  then  is  a  blundering  and  ill-conditioned  state  of  matters ; 
while  simply  by  having  no  specified  close-time,  but  a  proprie- 
tory personally  understood  protection,  which  would  be  conducive 
to  the  saving  of  two-thirds  of  the  whole  salmon  in  either  way 
slaughtered. 

No  proprietor  kills  his  game,  his  partridge  and  pheasant,  in 
the  breeding  season  !  Why  should  he  his  salmon  ?  Because  he 
feels  himself  under  the  thraldom  of  an  absurd  law,  which  he  him- 
self has  assisted  in  the  enactment.  As  for  the  public,  they 
become  poachers  only  because  they  are  excluded  from  fishing 
at  all  seasons ;  for  not  one  poacher  out  of  fifty  would  spear  a 
breeding  fish,  or  spear  a  fish  at  all,  if  he  could  get  sm  occasional, 
even  solicited,  favour  from  a  gentle  water-proprietor,  of  a  cast 
with  the  rod,  in  the  fine  stream  above,  or  the  deep  fly  pool 
below,  where  the  best  fish  lie.  One  fish  got  by  such  fair  means, 
would  be  preferable  in  his  regard  to  a  nighf  s  havoc  of  the 
reddinf/'^sh  in  the  spawn  beds. 

Poor  men  are  not  verily  such  ruffians  as  some  rich  men 
deem  them,  and  their  gratitude  lies  dormant  only  where  no 
generous  trust  or  favour  is  bestowed  for  its  exercise.  This  is 
the  feeling  generally  amongst  workmen ;  a  few  widi  other  dispo- 
sitions are  only  the  exceptions,  whom  the  mass  discountenance, 
as  a  degradation  to  their  class  and  common  nature.  As,  for 
instance, — For  several  years  past,  a  few  men  from  some  of  our 
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manufacturing  towns  got  long  pout  nets,  with  which  they  saOted 
forth  on  summer  evenings,  taking  a  cart  along  with  them,  fre- 
quently many  miles'  distance  to  some  of  our  finest  trouting 
streams;  such  as  the  Ai/le,  the  Leader j  the  Gala,  the  Jed^  the 
Ettrick^  the  Yarrow^  the  Slitrig^  and  even  the  Tiviot;  where, 
hy  two  or  more  of  them  travelling  the  net  in  the  water,  or  hold- 
ing it  fixed  in  a  throat  of  the  stream,  whilst  others  traverse  and 
splash  in  the  water  downwards  from  above,  with  branches  of 
trees  or  some  white  object,  making  all  the  fish  run  into  the  net, 
they  soon  harry  a  mile  or  two  of  water  of  every  trout  above  the 
size  of  a  par.  Loading  their  cart  therewith,  they  go  into  a  by- 
road in  the  vicinity  of  a  town,  in  the  morning ;  where,  equipping 
themselves  with  trout-baskets  and  sham  fishing-rods,  call  at  the 
houses,  and  soon  sell  their  cargo.  These  rivers  were  thus  of 
course  soon  rendered  useless  for  the  more  moderate  recreation  of 
the  rod  angler,  till  at  length  the  practice  became  so  notorious, 
that  these  perpetrators  were  not  only  shunned  by  all  anglers  of 
their  own  sphere  of  life,  but  a  particular  act  of  parliament  against 
the  use  of  such  nets  was  sought  and  obtained  by  the  Earl  of 
Minto.  This  of  course  was  done  in  favour  of  the  true  disciples 
of  old  Walton. 

The  vile  practice  being  still  followed  clandestinely,  last  spring 
a  few  amateurs  subscribed  a  fund  at  Hawick  for  the  prosecution 
of  all  such  oflFenders  under  Lord  Minto's  act,  and  which  fund 
every  lover  of  fair  trouting  should,  as  in  duty  bound,  support. 
It  is  hoped  the  outrageous  practice  will  be  put  down.  For 
of  all  earthly  recreations,  that  of  a  start  fpr  a  day  along  a  fine 
trouting  stream,  like  my  native  Ai/le  water,  by  grassy  bank  and 
alder  copsewood,  with  the  excitement  of  having  something  to 
pursue  as  an  object  of  exercise,  either  alone,  or  in  company 
with  a  cheerful  associate,  has  a  perfect  charm  in  it,  giving  a  re- 
freshing relish  to  the  existence  of  the  recluse  of  art,  or  the  son 
of  craft,  shut  up  the  year  long  in  the  stalls  of  labour;  where 
even  a  rat,  though  fed  to  the  full,  would  tire,  and  eat  his  way 
out  through  a  deal  board.  It  is  disheartening  to  be  prevented 
taking  such  onooQjoril  ^^^Tn\ao  -if  Wth  onH  Umb,  soul  and  heart, 

tnf    Jvinf'  *'^'  ,..       .{        ^'"'^.om  is  my  ain. 

•'••jpjbiiij      '  ,jiupr»cLuio  ♦vcit  convinced  of  the  propriety 

)  ny  sug^^atkoi  -  egards  legitimate  rod-angling — our  nobles, 
)eing  mostly  keti  "  <lers  themselves — being  a  great  means  of 
mpro^  '^7  the  sahnoi  fi«^'^'''"s,  it  would  tender  our  lovely  Tweed 
hr- i;nO'  T>' **ing  salr"*'  -'ver  on  the  earth's  surface  for  rod- 
.....  i"cr     ^     *'^\j\f    ^*^     .     '    ipa^-     "^^    ine  p^ilmon  al'  the  year 
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through.  Grand  in  this  respect  as  it  is  in  others,  occupying  the 
delightful  vicinage  of  refined  cultivation,  and  romantic  pastoral, 
it  would  become  unrivalled  as  a  pleasurable  retreat !  There  are 
no  lions  in  the  way  now — no  Border  wars  or  dungeon  keeps, 
but  English  and  Scotch  friends,  all  brothers  in  good  fellowship, 
as  they  ought  to  be,  and  I  hope  will  continue  to  be.  The  fish 
would  thus  become  plenty  for  the  rod,  and  many  get  leave  to  live 
to  grow  to  a  large  size,  as  in  "  auld  langsyne,'*  before  the  Ber- 
wick netting  proprietors  became  so  formidable  as  to  capture  all 
their  fish  at  half  age ;  and  at  the  same  time  stultify  the  upper 
river  proprietors,  by  coaxing  them  to  associate  for  a  close-time 
protection  of  the  remnant  that  had  escaped  their  net  warpings 
by  favour  of  providential  high  floods  and  Sabbath  rests,  and 
which  reach  the  upper  streams  to  propagate  their  species,  only 
to  keep  up  a  supply  for  the  sole  use  of  themselves,  the  Tweed- 
mouth  Netting  Proprietors. 

Should  the  lower  proprietors  not  agree  to  some  reasonable  com- 
promise, the  upper  ones  should  apply  to^  the  legislature  for  an 
Act  of  Parliament  either  to  abolish  all  net-fishings  whatsoever, 
or  to  leave  the  water  every  second  twelve  or  twenty-four  hours 
clear  of  nets,  for  the  express  purpose  of  allowing  the  fish  to  have 
a  free  run  from  the  sea  to  above  tide-mark.  Such  terms  would  be 
a  greater  concession  to  the  under-water  proprietors  than  reason 
and  equity  would  dictate ;  and,  indeed,  such  a  concession  might 
be  enforced  by  the  upper  proprietors  withdrawing  protection  al- 
together, and  letting  the  poacher  settle  the  supply  in  a  summary 
way,  when  the  Tweed-mouth  proprietors  would  have  to  exercise 
their  ingenuity  to  find  a  continued  succession  of  clean  fish  for 
themselves. 

Upper  proprietors  need,  therefore,  no  close-time  laws  in  order 
to  prevent  poachers,  if  they  were  only  true  to  themselves ;  and 
in  place  of  denouncing  by  law,  to  fine  and  imprisonment,  their 
poor  neighbours,  for  an  occasional  exercise  of  the  use  of  the  fly 
and  the  rod,  they  would  duly  consider  the  state  of  matters  within 
tide-mark,  they  would  there  find  something  more  worthy  of  their 
consideration. 
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Goats.  By  James  H.  Fennell,  Author  of  "  A  Natural  History 
of  Quadrupeds." — ^An  ordinary  observer,  even  a  shefdierd,  were 
he  to  see  a  collection  of  all  the  numerous  foreign  species  (^goati 
and  sheep,  would  in  some  instances  find  himself  puxiled  to  saj 
whether  some  of  them  were  sheep  or  goats,  so  closely  at  first 
sight  do  some  sheep  resemble  goats,  and  some  goats  resembk 
sheep.  Indeed,  none  but  a  zoologist  would  be  able  to  pick  them 
out  with  certainty.  This,  however,  is  not  nearly  so  surprising  as 
it  is  to  find  some  persons  so  little  discriminating  as  to  •give  the 
name  of  Peruvian  sheep  to  tlie  llama,  an  animal  that  is  neither  a 
sheep  nor  a  goat,  but  the  next  genus  to  the  cameL 

To  establish  a  generic  distinction  between  sheep  and  goatSi 
Cuvier  points  out  that  sheep  have  "  their  horns  directed  back- 
wards, and  returning  more  or  less  forwards  in  a  spiral  manner, 
with  a  generally  convex  line  of  profile,  and  no  beard  ;  while  the 
goats  have  their  horns  directed  upwards  and  backwards,  their 
chins  generally  decorated  with  a  long  beard,  and  their  line  <rf 
profile  almost  always  concave."  To  these  differences  some 
writers  have  added  the  woolly  fleeces  of  the  sheep,  and  the  hairy 
covering  of  the  coatii ;  but  all  the  wild  sheep,  and  even  some  of 
the  domesticated  races,  are  clothed  with  long  hair;  and  many  of 
tiie  cultivated  varieties  of  goat,  those  of  Thibet  and  Angora  for 
example,  are  remarkable  for  the  length  and  fineness  of  their  wool 
The  horns,  too,  vary  so  extensively  in  both  cases,  and  the  con- 
vexity of  the  line  of  profile  is  subject  to  so  many  modifications! 
as  to  render  the  distinctions  drawn  from  these  characters  of  little 
practical  value.  On  the  pi^sencc  or  absence  of  the  beard  it 
would  be  absurd  to  dwell  as  offering  the  semblance  of  a  generic 
character,  to  distinguish  between  animals  which  actually  produce 
together  a  mixed  breed  capable  of  continuing  their  race.  These 
considerations  would  lead  us  to  infer  that  the  sheep  and  goat 
cannot  properly  be  said  to  fonn  the  types  of  separate  genera,  if 
naturalists  had  not  succeeded  in  detecting  certain  other  charac- 
teristics by  which  goats  are  more  readily  to  be  distinguished  from 
sheep.  Goats  have  not  the  distinct  lachrymal  groove  which  all 
sheep  possess,  and,  as  Blasius  observes,  the  forehead  in  goats  rises 
to  a  steep  protuberance ;  in  sheep,  it  is  flat,  or  even  somewhat 
hollowed.  In  all  species  of  sheep,  the  greatest  diameter  of  the 
horn  is  across  the  longitudinal  direction  of  the  head ;  while  in  all 
species  of  the  goat,  it  runs  parallel  with  it  The  goats  have,  on 
the  anterior  side  of  the  horns,  at  each  constriction,  two  or  three 
stronger  transverse  knobs  between  the  smaller  cross-waves ;  the 
clieep  only  moderate  cros^-pads.     In  goats,  tb.e  form  of  the  hoof, 
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viewed  sideways,  is  four-sided,  trapezoidal,  scarcely  higher  before 
than  behind ;  in  sheep,  it  is  three-sided,  running  out  to  a  point 
posteriorly,  like  a  goat's  hoof  cut  through  diagonally. 

Most  zoologists  are  of  opinion  that  the  common  goat  is  derived 
from  the  paseng  (Capra  j^ja^^rns.)  which  is  the  wild  goat  of 
Persia  and  of  the  Caucasian  mountains.  In  fiome  parts  of  Britain, 
more  especially  in  the  most  inaccessible  parts  of  the  WeLah  rocks 
and  mountains,  goats  roam  about  without  the  slightest  appearance 
of  ever  having  been  domesticated,  or  of  having  been  derived  from 
a  domestic  stock.  Pennant  says,  they  were  in  his  time  suflfered 
to  run  wild  on  the  rocks  in  Caernarvonshire,  during  such  seasons 
as  tliey  were  not  in  request ;  but  when  needed  they  were  either 
shot  with  bullets  or  hunted  with  dogs.  These  Welsh  goats,  which 
are  now  rarer  on  the  mountains  tlian  formerly,  are  much  larger, 
and  their  hair  h  longer  ilian  those  of  England.  Pennant  saw  a 
pair  of  their  horns  which  were  three  feet  two  inches  long,  and 
three  feet  from  tip  to  tip.  The  ordinary  colour  of  the  domestic 
goat  is  black  and  white,  or  a  dull  light  reddish  brown,  with  a  black 
line  down  the  back.  The  large  herds  of  goats  i)Osses8ed  by  the 
inhabitants  of  the  mountainous  island  of  Achill,  in  Ireland,  are 
almost  invariably  white.  Tlie  goafs  beard  is  often  very  long, 
particularly  in  old  buck  or  he-goats. 

Goats  are  particularly  adapted  for  inhabiting  high  and  compa- 
ratively barren  altitudes.  A  goat  will  display  the  greatest  agility 
and  sure-footedness  in  attaining  to  and  resting  upon  the  jutting 
points  and  crags  of  rocks,  and  its  appearance  is  surprising  when 
seen  thus  poised,  with  hardly  anyplace  for  its  feet,  upon  the  sides 
and  by  the  brink  of  most  tremendous  precipices  in  the  Alps  and 
other  mountainous  countries.  Plhiy  relates  that  two  goats 
having  met  one  another  on  a  long  bridge  which  was  too  narrow 
to  allow  of  their  passing  one  another,  neither  of  them  would  go 
back,  but  one  lay  down,  and  permitted  the  other  to  pass  over 
him.  Dr  Clarke,  when  travelling  from  Jerusalem  to  Bedilehem, 
saw  an  Arab  exhibiting  a  goat  which  he  had  taught,  while  he  ac- 
companied its  movements  with  a  song,  to  mount  upon  little 
cylindrical  blocks  of  wood,  placed  successively  one  above  the 
olher,  and  in  shape  resembling  the  dice-boxes  belonging  to  a 
backgammon  table.  In  this  manner  the  goat  stood,  first  upon 
the  top  of  one  cylinder,  then  upon  the  top  of  two,  and  afterwards 
of  three,  four,  five,  and  six,  until  it  remained  balanced  upon  the 
top  of  them  all,  elevated  several  feet  from  the  ground,  .and  with 
its  four  feet  collected  upon  a  single  point,  without  throwing  down 
the  disjointed  fabric  upon  which  it  stood.  The  diameter  of  the 
upper  cylinder,  on  which  its  feet  ultimately  remained  until  the 
Aral)  had  ended  his  ditty,  was  only  two  inches,  and  the  length  of 
each  cylinder  was  six  inches.     This  exhibition,  which  strikingly 
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shows  the  tenacious  footing  possessed  by  the  goat,  is  very  ancient^ 
and  is  also  noticed  by  Sandys. 

When  left  to  forage  for  themselves,  goats  generally  select  for 
food  bitter  and  slightly  astringent  plants,  as  the  leaves  and  buds 
of  spurge,  hemlock,  birch,  privet,  and  bird-cherry,  and  the  tender 
tops  of  furze  and  heath.  Theocritus  alludes  to  the  eagerness  with 
which  they  seek  the  laburnum  ;  and  Virgil  celebrates  that  tree  for 
increasing  their  quantity  of  milk.  Franzius,  who  observes  thtt 
goats  are  delicate  feeders,  biting  oflF  only  the  tops  of  branches^ 
says,  they  "  most  of  all  love  to  feed  on  the  bark  of  the  beech-tree^ 
as  also  on  the  leaves  of  shrubs  and  hedges."  He  adds,  that 
"  those  in  Arabia  do  exceedingly  love  cinnamon,  and  if  you  have 
but  any  cinnamon  about  you,  they  will  follow  you  any  where." 
Pliillips  speaks  highly  of  the  leaves  and  young  branches  of  the 
suigle-seeded  hvoom  {Spartium  inonospcrmum)  as  food  for  goats. 
Loudon  says,  that  m  France,  willow-leaves,  either  green  or  dryi 
are  considered  the  very  best  food  for  them;  but  their  most 
favourite  food  appears  to  be  the  leaves  of  the  honeysuckle — Whence 
the  French  call  it  cMvrefi'uiUe^  or  goat's-leaf.  Goats  are  fond  of 
hellebore,  and  will  fatten  upon  it,  although  it  is  poisonous  to  man. 
Linnaeus  states  that  they  will  eat  of  the  yew-tree  with  impunity, 
though  horses  and  cows  refuse  to  do  so.  The  author  of  Campaigns 
and  Cruises  in  Venezuela^  says,  goats  will  browse  without  injuiy 
on  the  leaves  of  the  poisonous  manchineel  tree.  It  is  also  8tate<i 
that  goats  will  readily  eat  manufactured  tobacco  without  suffering 
from  its  noxious  effects.  Dr  MaccuUoch,  in  a  letter  to  Sir 
Walter  Scott,  mentions  a  he-goat  on  board  ship,  whose  diet  con- 
sisted, except  on  holidays,  of  pig-tail  tobacco,  carpenter's  chips, 
and  kippered  salmon.  "  The  depredation  on  the  fisli,**  he  say^ 
"  became  so  serious,  that  we  were  obliged  to  hoist  them  into  the 
shrouds  out  of  his  reach.  Indeed,  1  never  could  discover  any 
thing  which  the  goat  would  not  eat,  except  oakum,  which  always 
puzzled  him."  During  winter,  goats  will  feed  on  indifferent  hay 
or  straw,  furze,  heath,  thistles,  cabbage-leaves,  potato-peelings, 
old  ship-biscuits,  or,  in  fact,  almost  any  thing  that  is  presented 
to  them.  In  wooded  districts  they  do  much  damage  by  barking 
the  trees. 

The  Greeks  and  Romans  used  to  call  their  she-goats  to  feed  by 
the  sound  of  a  huccina  or  horn. 

The  variety  and  coarseness  of  the  goat's  food,  the  hardiness  of 
its  nature,  and  the  ease  with  which  it  accommodates  itself  to 
either  an  out  or  in-door  life,  enable  the  small-landed  cottager  to 
keep  it  nearly  as  well  as  the  farmer.  The  parishes  about  Mont 
d'Or,  near  J-«yons,  without  pasturage  or  meadows,  support  nearly 
twelve  thousand  goats,  kept  in  stables  throughout  the  year,  and 
yielding  a  produce  of  more  than  a  million  francs.    It  is  a  common 
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notion,  perhaps  a  correct  one,  that  horses  enjoy  better  health 
when  a  goat  is  kept  in  the  same  stable.  Professor  Bell  thinks, 
that  this  is  owing  to  the  activity  and  good-humour  of  the  goat 
keeping  the  horses  in  better  temper  and  cheerfulness  than  they 
would  be  in  if  left  in  solitude.  This  might  seem  tenable  where  a 
horse  had  no  companion  of  its  own  species ;  but  in  stables  where 
several  horses  are  kept  there  is  no  solitude.  In  Marshall's  Rural 
Economy  of  Gloucestershire^  some  cases  are  related  to  show  that 
the  presence  of  goats  in  stables  protects  the  horses  from  the 
staggers,  which  he  says  is  evidently  a  nervous  disorder.  Then  he 
suggests  that  the  goat,  by  exhaling  its  well-known  odour,  serves 
the  purpose  of  a  smelling-bottle  to  the  horse,  whose  nervous  sys- 
tem is  benefited  by  the  strong  scent  But  as  we  know  that  the 
goat  eats  of  many  plants  which  would  prove  injurious,  if  not  poi- 
sonous, to  the  horse,  it  is  not  improbable  that  the  health  of  the 
latter  is  preserved  by  the  goat  picking  the  baneful  plants  out  of 
the  fodder.  To  account  for  its  salutary  influence,  perhaps  these 
three  conjectures  should  be  taken  together. 

However  closely  confined,  goats  are  still  very  healthy  animals, 
and  are  excellent  live-stock  for  ships ;  for,  when  sea-voyages  are 
so  stormy  as  to  kill  geese,  ducks,  fowls,  and  almost  pigs,  goats 
will  continue  well  and  lively ;  and  when  no  doff  catl  keep  the 
deck  for  a  minute,  a  goat  will  skip  about  with  impunity.  The 
goat  seems  able  to  bear  any  climate,  and,  wherever  it  has  been 
introduced,  it  seems  to  have  rapidly  multiplied.  Mackinnon,  in 
his  History  of  the  Falkland  Islands,  (1840,)  observes,  that  "goats 
are  found  in  one  or  two  of  the  islands  near  West  Falkland,  and 
have  increased  amazingly,  for  the  original  stock  were  only  lande4 
a  few  years  ago  by  a  whaler." 

Goats  appear  to  reach  a  greater  age  than  sheep.  AVhen  Alex- 
ander Selkirk  was  on  the  Island  of  Juan  Fernandez,  he  caught 
above  five  hundred  goats,  which  he  marked  on  the  ear,  and  then 
let  them  go.  In  Commodore  Anson's  Voyage,  it  is  mentioned 
that  the  Centurion's  men  found  on  the  island  several  venerable 
goats,  which,  from  having  their  ears  slit,  they  concluded  had 
been  caught  by  Selkirk,  who  was  left  upon  the  island  about 
thirty-two  years  previous. 

The  he-goat  engenders  at  a  year  old,  and  one  individual  suf- 
fices for  more  than  a  hundred  females.  The  she-goat  can  produce 
when  seven  months'  old,  and  goes  with  young  five  months.  She 
generally  yeans  two  kids.  We  learn  from  the  Literary  Gaiette, 
(No.  944,)  that  some  years  ago  a  goat  belonging  to  Mr  William 
Money  produced  five  perfectly  formed  kids  at  a  birth — an  un- 
usual occurrence  among  ruminating  animals.  Franzius  remarks, 
that  "  some  people  make  cheese  of  goat's  milk,  but  it  is  very 
rank."     The  milk  itself,  though  it  yields  but  little  cream,  is 
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highly  nutritive  and  useful  in  several  diseases.   Dr  Gooch  recom- 
mends, that  when  infants  cannot  be  nursed  by  their  own  parentSi 
they  should  be  allowed  to  suck  a  goat — the  best  animal  for  this 
purpose,  being  easily  domesticated,  very  docile,  and  disposed  to 
an  attachment  for  its  foster  child.     The  goat  lies  down,  and  the 
child  soon  knows  it  well,  and,  when  able,  makes  great  efforts  to 
creep  away  to  it  and  suck.     Abroad,  the  goat  is  much  used  for 
this  purpose ;  the  inhabitants  of  some  villages  take  in  children  to 
be  thus  nursed ;  the  goats,  when  called,  trot  away  to  the  house; 
and  each  one  goes  to  its  child,  who  sucks  with  eagerness,  and  the 
children  thrive  amazingly.    A  curious  story  is  told  by  Herodotus, 
(Lib.  II.,)  of  a  question  that  arose  between  the  Egyptians  and 
the  Phrygians  conceniing  their  priority,  which  King Psammetychua 
undertook  to  decide  thus : — He  commanded  two  infants  tor  be 
brought  up  by  a  shepherd  amongst  the  sheep,  and  ordered  that 
no  one  should  speak  a  word  to  them,  and  that  they  should  suck 
a  goat,  which  accordingly  was  done.     Tlic  shepherd  was  to  ob- 
serve the  first  word  the  infants  spake,  and  at  a  certain  time  he 
heard  them  cry  out  "  bcccus,"  which  they  often  repeated.    After 
a  long  research,  the  king  ascertained  that  this  word  signified 
bread   among   the  Phrygians;    and   therefore,  ever  after,   the 
Egyptian^  acknowledged  the  Phrygians  to  be  the  more  ancient 
nation,  although  wekeu  signified  bread,  and  bccket  signified  a 
baker. 

A  pint  and  a  half  of  milk  a-day  is  frequently  yielded  by  a  goat; 
and  when  the  kids  are  killed  at  a  few  days  old,  the  goat  will  give 
nearly  two  quarts  of  milk,  being  seldom  dry  many  weeks  in  the 
year. 

Tlie  ilesh  of  the  goat.  0!?pocially  of  kids,  is  eaten,  and  by  some 
esteemed  a  delicacy ;  the  haunches  are  frequently  salted  and  dried 
like  bacon.  Weston,  in  his  Tracts  on  Ar/riculture^  suggests  that 
''  it  is  not  improbable  but  that  kids,  fattened  as  house-lamb, 
would  sell  well,  and  soon  prove  of  great  national  advantage."— 
(P.  129.)  In  Wales,  tlie  suet  is  much  used  for  making  candles, 
which  are  of  superior  whiteness  and  excellence  to  those  made 
from  sheep  or  ox  suet.  The  skin,  {)articularly  that  of  the  kid,  is  a 
valuable  material  for  the  manufacture  of  gloves.  Wigs  are  made 
of  the  longest,  thickest,  and  whitest  hair  which  grows  on  the 
buttocks  of  the  he-goat.  It  is  singular,  as  Cuvier  and  8t  Hilaire 
justly  observe,  that  no  European  has  yet  availed  himself  of  the 
wool  producred  by  most  of  our  domestic  goats,  which,  though  less 
delicate  than  that  of  the  Thibet  goat,  would  have  undoubtedly 
yielded  a  web  much  finer  and  more  even  than  the  most  admired 
wool  of  the  Merino  sheep. 

It  is  a  striking  coincidence,  that  the  goat  was  ranked  among 
the  sacred  animals  of  the  Egyptians,  and  the  worship  of  it  was 
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among  the  charges  brought  against  the  Templars ;  and,  in  the 
sixteenth  and  seventeenth  centuries,  we  have  abundant  proofs,  in 
the  trials  for  witchcraft,  of  the  prominent  station  assigned  to  this 
animal  by  superstition. 

Cuvier  notices  the  remarkable  fact,  that  although  goats  are 
jEMind  in  a  wild  state  in  three  quarters  of  the  globe,  and  perhaps 
in  the  fourth,  and  sheep  most  certainly  exist  in  a  very  great  por* 
tion  of  the  world,  New  Holland  perhaps  excepted,  geologists  have 
not  discovered  any  fossil  organic  remains  of  either  extinct  or  ex- 
isting species  of  these  genera. 

Memorials  of  John  Ray*- — A  Society  like  the  Ray  Society, 
can  safely  embark  in  the  publication  of  expensively  illustrated 
works  on  natural  history,  and  elaborate  scientific  treatises,  which 
the  generality  of  publishers  would  not  venture  upon  putting  to 
press,  from  apprehension  of  a  want  of  sufficient  purchasers  to 
cover  the  outlay.  At  the  present  time,  the  Society  consists  of 
nearly  two  thousand  members,  who  receive  three  publications  in 
the  year  in  return  for  an  annual  subscription  of  one  guinea.  We 
may  reasonably  expect  that  the  annual  number  and  value  of  the 
publications  will  increase  proportionately  with  the  increase  in  the 
general  fund,  consequent  on  the  influx  of  additional  members* 
When  such  a  society  is  large,  one  advantage  is,  that  a  member 
may  have  not  only  the  full  value,  but  even  double  or  treble  the 
value  of  the  amount  he  subscribes :  such  is  the  consequence  of 
an  extensive  combination  of  small  means. 

The  Ray  Society  started  in  February  1844,  making  these  four 
promises  to  the  public :  namely,  to  print  original  works  in  zoology 
and  botany,  and  to  re-issue  works  of  established  merit,  to  re- 
print rare  tracts  and  manuscripts,  and  to  translate  foreign  works* 
Judging  from  the  nine  public  publications  which  have  appeared, 
and  some  few  others  that  are  announced,  it  would  seem  that  two 
of  these  promises — the  re-printing  of  rare  tracts,  &c.,  and  the 
issuing  of  new  editions  of  valuable  works— are  quite  forgotten, 
so  absorbed  are  the  council  in  printing  an  endless  work  on  a 
subject  which  only  one  naturalist  in  a  hundred  can  possibly 
study,  and  in  pouring  forth  not  the  most  intelligible  translations. 
We  should  like  to  see  this  course  agreeably  varied  by  the  re- 
printing of  some  of  our  scarce  English  works  of  Queen  Elizabeth's 
reign,  or  earlier.  Then  the  Ray  Society  would  hold  a  similar 
honourable  position  in  literature  which  the  Sydenham  and  Cam- 
den Societies  have  acquired.  Let  them  look  to  this  point,  and 
be  mindful  of  their  promises. 
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Appropriately  enough  the  Society  commenced  their  labours 
with  the  volume  now  before  us,  which  is  adorned  by  a  pictinv 
esque  frontispiece  of  Ray's  tomb  in  the  churchyard  at  Black 
Notely,  Essex.     The  volume  is  altogether  very  entertaining; 
but  we  regret  that  we  cannot  praise  the  editorship  of  it     Sudi 
a  work  should  have  been  entrusted  to  hands  well  acquainted  with 
the  state  of  science  in  Ray's  time,  and  antecedent.     In  the  pre- 
sent volume,  (p.  17,)  Ray  mentions  reading  Dr  Sydenham  on 
Fevers,  and  "  the  business  about  Great  Rakes,"  between  the 
years  1663  and  1667  ;  and  his  annotator,  George  Scott,  says  these 
great  rakes  "  are  now  (1740)  come  into  general  use  among  the 
farmers,  and  are  called  drag  rakes."     Inquisitive  as  we  are  about 
ancient  agricultural  literature,   wc  never  heard  of  this  alleged 
treatise  on  rakes,  nor  can  we  find  it  enumerated  in  a  chronology 
cal  scientific  catalogue  which  we  have  compiled  at  much  labour. 
Indeed  we  feel  confident  that  Mr  Scott  has  misunderstood  Ray'a 
meaning  by  "  the  business  about  Great  Rakes,"  which  we  con- 
tend has  no  reference  whatever  to  the  farmer's  rakes,  but  alludes 
to  the  business,  or  stir,  about  one  Mr  Valentine  Greatrakes  (or 
Greatorex,  as  some  call  him,)  a  celebrated  Irish  quack  doctor^  who 
professed  to  cure  diseases  by  rubbing  the  patients  with  his  hands. 
Ray  had  probably  been  reading  two  works  that  were  published 
in   London   in   1660 ;    the   one   entitled   Valentine   Greatrak's 
Account  of  Strange  Cures  by  Stroaking  with  tJie  Handy  accom- 
panied by  a  portrait,  and  the  other  entitled  Wonders  no  MiradeSj 
or  Mr  Greatrak's  Gift  of  Stroaking  pvamined.     That  Mr  Scott^s 
ludicrous  translation  of  this  "  business  "  into  drag  rakes,  should 
not  have  been  detected  by  Dr  Lankester  is  extraordinary,  unless 
we  are  to  infer  that  he  is  as  little  concerned  in  our  ancient  medi- 
cal literature  as  the  Ray  Society  seem  to  be  with  our  ancient 
English  naturalists. 

Accuracy  in  dates  is  of  very  great  importance  in  biographical 
works.  At  p.  71  we  are  told  that  the  first  edition  of  Ray's 
Collection  of  Proverbs  was  published  in  1672,  while,  at  p.  Ill, 
we  are  told  it  was  published  m  1670  ;  at  p.  73,  we  are  informed 
that  he  published  in  1672  a  Nomenclator  Classicusy  while,  at  p. 
112,  we  are  told  its  first  appearance  was  in  1675 ;  at  p.  114,  the 
date  of  publication  of  the  first  volume  of  his  Historia  Plantarum 
13  given  as  1786,  evidently  a  misprint  for  1686;  and  at  p.  77,  we 
are  told  the  second  volume  appeared  in  1687,  while,  at  p.  114,  it 
is  referred  to  the  year  1688 ;  at  p.  95,  in  the  notice  of  Ray's 
life,  we  read — "  His  favourite  stxidies  appears  to  have  been  that 
of  the  works  of  nature," — instead  of  saying.  His  favourite  study 
appears  to  have  been,  &c.  We  humbly  think  that  it  is  very 
careless  editorship  to  allow  such  discrepancies  as  these  to  dis- 
figure the  Society's  publications. 
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The  most  interesting  portion  of  this  volume  consists  not  of  the 
biographies  of  Dr  Derham,  Sir  J.  Smith,  and  Cuvier,  (the  whole 
of  which  ought  to  have  been  reduced  into  one  good  biography,) 
but  the  latter  half,  which  contains  Ray's  travelling  memoranda. 
We  propose  making  a  few  selections,  adding  thereto  some  com- 
ments of  our  own : — 

*'  We  rode  through  a  bushet  or  common^  called  Rodwell  Hake^  two  miles  from 
Xeeds,  where  (according  to  the  vulgar  tradition)  was  once  found  a  stag,  with  a 
ring  of  brass  about  its  neck,  having  this  inscription — 

'  When  Julius  Caesar  here  was  king, 
About  my  neck  he  put  this  ring ; 
Whosoever  doth  me  take, 
Let  me  go  for  Ctesar's  sake.' " 

It  is  inferred  by  modern  naturalists,  and  perhaps  correctly,  that 
the  stag  does  not  attain  the  age  of  fifty  years,  yet  Hesiod  says^ 
its  age  is  thirty-six  times  that  of  a  man.  The  ancients,  indeed, 
famed  it  for  long  life ;  but,  as  Lord  Bacon  observes,  "  not  upon 
any  relation  that  is  undoubted.  They  tell  of  a  certain  hart  that 
was  found  with  a  collar  about  his  neck,  and  that  collar  hidden 
with  fat  His  long  life  is  less  credible,  because  he  comes  to  his 
perfection  at  the  fifth  year ;  and  not  long  after,  his  horns  (which 
he  sheds  and  renews  yearly)  grow  more  narrow  at  the  roots,  and 
less  branched." — (Bacon's  History  of  Life  and  Deaths  edit.  1651, 
p.  9.)  Charles  VI.  was  reported  by  the  people  of  his  time  to 
have  taken  in  the  forest  of  Senelis,  a  stag  which  exhibited  on  the 
collar  the  words,  Ccesar  hoc  miki  donavity  which  induced  some  to 
suppose  it  more  than  a  thousand  years  old,  reckoning  from  the 
time  of  the  Roman  emperor,  instead  of  reflecting  on  the  greater 
probability  of  its  having  escaped  from  Germany,  whose  emperors 
were  also  called  Caesars.  "  Ricius  Patricius  noteth  in  his  book, 
intituled  De  Regihus  Gallice,  (Of  ye  Kings  of  France,)  that  Caesar 
being  about  ye  forest  of  Arden,  tooke  a  stagge,  and  caused  a 
collar  to  be  put  about  his  necke,  with  these  words,  Ccesar  hoc  me 
donavit^  (Caesar  gave  me  this.)  That  stag  was  not  killed  three 
hundred  years  ago ;  it  should  seem  that  this  was  done  of  Csesar 
in  no  other  respect,  but  that  the  long  continuing  age  of  that 
beast  might  be  knowen,  which,  before  that  time,  none,  or  very 
few,  hearing  of  it,  would  believe  to  be  true."  —  (Reynolde's 
Chronicle  of  all  the  Noble  Emperours  of  the  Romaines,  1571, 
p.  12.) 

Ray  being  at  Knaresborough,  August  3  1661,  visited  St 
Robert's  little  chapel  on  the  river  Nid,  and,  from  an  old  dame 
who  exhibited  this  place  to  strangers,  he  received  the  following 
legends  of  St  Robert.  King  John  sent  some  messengers  to  St 
Robert  to  tell  him  that  he  must  leave  off  his  devotions  in  the 
chapel,  and  come  to  him  at  the  castle  of  Kjiaresborough  j  but — 
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«  St  Robert  refiwed  to  go,  and  sent  tlie  Kingan  ear  of  com,  wiA  tlwm  worA, 
that  lie  was  serviiig  him  who  made  that,  and  unless  he  oouM  make  anch  anodaer, 
he  would  not  attend  on  him  till  he  had  finished  his  devotions.  A  second  Weid 
is,  that  St  Robert  going  to  the  King,  complained  to  him  that  his  deer  in  tiie  roraft 
cf  Knaresborough  did  the  poor  men's  com  much  harm :  the  Kinf  merrily  asked 
him  why  they  did  not  pound  them ;  whereupon  St  Robert  catcheth  two  of  the 
stags,  and  putteth  them  into  the  pinfold ;  the  King,  wondering  at  it,  asks  him 
what  he  would  desire  in  recompense  for  the  poor ;  the  Saint  answered,  only  as  much 
land  as  he  could  plough  rouncl  with  two  stags  in  the  time  of  divine  service.^ .  The 
King  granted  his  request,  he  encompassed  a  great  qruantity  of  land,  whidi  b  now 
in  the  occupation  of  the  Slingbyes.  The  picture  of  tne  plough  and  backs  is  in  one 
of  the  church  windows  at  Knaresborough?* 

This  is  the  first  time  we  have  ever  heard  of  putting  stags  to 
the  plough,  and  whether  true  or  not,  the  story  is  curious  and 
amusing.  In  what  follows  we  have  an  early  example  of  the  now 
fashionable  system  of  hydropathy.  August  5,  I66I5  Kay  went 
from  Harrowgate  Spa 

**  To  St  Magnus  his  well  at  Copgrave,  whither  a  great  number  of  poor  peopb 
resort  to  bathe  themselves ;  they  put  on  their  shirts  wetted  in  the  watar,  letting 
them  dry  upon  their  backs.  This  water  operates,  if  at  all,  by  its  extraorfinary 
coldness  and  astringency." 

Under  the  date  of  August  9,  16G1,  Ray  makes  a  memorandum 
at  Whitby,  which  alludes  to  the  fossil  ammonites,  or  Conm  am- 
mmiis^  which  are  still  found  there.  Eeferring  to  Camden,  he 
cites  the  story  that  St  Hildas  by  his  prayers  delivered  the  country 
from  snakes,  which  w  ere  changed  into  the  very  hard  round  stones 
which  are  found  in  the  alum  mine  near  Whitby,  and  are  called 
catsheads  by  the  workmen.  They  are  now  more  generally 
known  by  the  name  of  snake-stones.  Further  on,  under  date  oif 
July  22,  1671,  Hay.  mentions  his  gathering  on  the  shore  at  Holy 
Island,  "  those  stones  which  they  call  St  Cuthbert's  beads,  which 
are  nothing  else  but  a  sort  of  entrochi."  We  are  informed  that 
these  remains  of  fossil  radiati,  which  are  about  the  size  of  the 
seeds  of  the  mallow,  of  a  dark  leaden  colour,  with  a  brownish 
speck  in  the  centre,  are  still  found  in  great  abundance  among 
the  rocks  at  Holy  Island,  and  are  purchased  by  unscientific 
strangers,  from  a  vulgar  notion  that  they  are  the  genuine  work- 
manship of  the  saint,  and  were  used  in  the  rosaries  worn  by  his 
devotees.  Tradition  still  gives  out  that  this  holy  gentleman 
often  visits  the  shore  of  Lindisfarne  in  the  night,  and,  sitting  on 
one  rock,  uses  another  as  his  anvil,  on  which  he  forges  and 
fashions  the  beads,  as  they  call  them.     AValter  Scott  says — 

"  Saint  Cuthbert  sits,  and  toils  to  frame 
The  sea-bom  beads  that  bear  his  name." 

Maiuciok. 

On  the  continent,  these  little  fossils  have  been  known  by  the 
name  of  Nummuli  Sancti  Bonafacii,  or  the  small  cash  of  St 
Bonaface.    Near  Roseberry  Hill,  at  Gisborough,  Ray 
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*<  Went  to  see  a  well  celebrated  for  the  cure  of  sore  or  dim  eyes,  imd  other 
diseases.  Every  one  that  washes  in  it,  or  receives  benefit  by  it,  ties  a  lacinia,  or 
rag  of  linen  or  woollen,  &c.,  on  a  shrub  or  bush  near  it,  as  an  offering  or  acknow- 
ledgment." 

We  may  add,  that  Uiis  is  a  very  common  practice  at  the  holy 
wells  in  Ireland. 

Pursuing  his  journey  north,  Ray  reached  the  town  of  Dunbar, 
August  17,  1661,  where  he  notes  that 

**  The  Scots,  generally,  (that  is  the  poorer  sort,)  wear,  the  men  blue  bonnets  on 
their  heads,  and  some  russet ;  the  women  only  white  linen,  which  hangs  down  tlieir 
backs  as  if  a  napkin  were  pinned  about  them.  When  they  go  abroad  none  of  them 
wear  hats,  but  a  party-coloured  blanket,  which  they  call  a  plaid,  over  their  heads 
and  shoulders.  The  women,  generally,  to  us  seemed  none  of  the  handsomest. 
They  are  not  very  cleanly  in  their  houses,  and  but  sluttish  in  dressing  their  meat. 
Their  way  of  washing  linen  is  to  tuck  up  their  coats,  and  tread  them  with  their 
feet  in  a  tub.  They  have  a  custom  to  make  up  the  fronts  of  their  houses,  even  m 
their  principal  towns,  with  fir  boards  nailed  one  over  another,  in  which  are  often 
made  many  round  holes  or  windows  to  put  out  their  heads.  In  the  best  Scottish 
houses,  even  the  king's  palaces,  the  i^indows  are  not  glazed  throughout,  but  the 
npper  part  only  ;  the  lower  having  two  wooden  shuts,  or  folds,  to  open  at  pleasure 
and  admit  the  fi-esh  air.  The  Scots  cannot  endure  to  hear  their  country  or 
countrymen  spoken  against.  They  have  neither  good  bread,  cheese,  nor  drink. 
They  cannot  make  them,  nor  will  they  learn.  Their  butter  is  verv  indifferent, 
and  one  would  wonder  how  they  could  contrive  to  make  it  so  bad.  They  use  much 
pottage  made  of  coal-wort,  which  they  call  keal,  sometimes  broth  of  decorticated 
tarley.  The  ordinary  country  houses  are  pitiful  cots,  built  of  stone  and  covered 
with  turves,  having  in  them  but  one  room,  many  of  ^em  no  chimneys,  the  win- 
dows very  small  holes  and  not  glazed.  In  the  most  stately  and  fashionable  booses 
in  great  towns,  instead  of  ceiling,  they  cover  the  chambers  with  fir  boards  Bailed 
on  the  roof  witliin-side.  They  Lave  rarely  any  bellows  or  warming  pans.  It  is 
the  manner  in  some  places  there,  to  lay  on  but  one  sheet  as  large  as  two  turned 
up  from  the  feet  upwards.  The  ground  in  the  valleys  and  plains  bears  good  com, 
but  especially  beer-barley  or  bigge,  and  oats,  but  rarely  wheat  and  rye.  We 
observed  little  or  no  fallow-grounds  in  Scotland;  some  layed  grounds  we  saw 
which  they  manured  witli  sea-wreck  [see-weed.J  The  people  seem  to  be  very 
lazy,  at  least  the  men,  and  may  be  frequently  observed  to  plough  in  their  cloaks. 
It  is  the  fashion  of  them  to  wear  doaks  when  they  go  abroad,  but  especially  on 
Sundays.  They  lay  out  most  they  are  worth  in  deaths,  and  a  fellow  that  hath 
scarce  ten  groats  besides  to  help  himself  with,  you  shall  see  come  out  of  his  smokey 
cottage  clad  like  a  gentleman." 

This  is  not  the  most  flattering  picture  of  our  ancestors  one 
hundred  and  eighty-five  years  ago,  but  there  is  abundant  other 
evidence  for  believing  it  to  be  correct.  On  the  general  state  of 
their  education  he  is  silent;  but  he  mentions  that  while  he  was 
in  Scotland,  many  women  were  burnt  for  witches,  about  a  hun- 
dred and  twenty,  according  to  report 

We  wonder  whether  the  cause  of  the  following  fact  has  yet 
been  discovered : — 

"  The  teeth  of  the  sheep  are  died  "yellow  that  feed  on  a  hill  called  Trysillmn, 
[near  Beaumaris,]  where  some  have  conjectured  there  are  gold  mines." 

Near  Tenby,  Pembrokeshire,  Ray  saw  some  people  engaged 
in 
"  Burning  cook]e<>shells,  tber^f  to  make  hme.   They  made  a  hole  in  the  grooadi 
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thorein  they  put  furze,  upon  that  wood^  upon  the  wood  small  stone  coal,  and  then 
a  layer  of  cockle-shells,  and  so  shells  and  coals,  layer  above  layer,  and  then  put 
-fire  to  them ;  these  burnt  make  excellent  lime.  *  *  *  In  Devonshire,  as  wefl 
as  Cornwall,  they  manure  or  mend  their  land  with  sea-sand." 

The  application  of  stable  manure  to  the  soil  is  much  more  in 
vogue  with  us  moderns  than  the  prescription  of  it  to  cure  sick 
people.  Ray  informs  Dr  Lister  that  in  the  spring  of  1671,  be 
was  afflicted  with  a  feverish  disorder  which  ended,  in  the  "yellow 
jaundice,  but  he  was  soon  cured  of  it  by  an  infusion  of  stone- 
horse  dung  with  saffron  in  ale !  How  would  this  mixture  have 
suited  Falstafii  who  could  not  endure  lime  in  his  quart  of  sack ! 

Two  curious  instances  of  abstinence  from  food  are  cited  by 
our  author.  In  Salisbury  Cathedral  he  noticed  the  tomb  of  Dr 
Benhet,  who  is  reported  to  have  attempted,  in  imitation  of  our 
Saviour,  to  fast  forty  days,  but  expired  on  the  seventeenth  day 
of  the  experiment  Ray  was  also  told  of  an  old  man  at  Here- 
ford, named  Rod,  who  had  never  drunk  milk,  nor  eaben  any 
butter,  cheese,  fish,  nor  flesh,  excepting  the  skin  of  a  roasted  pig ! 

We  shall  select  but  three  more  interesting  notices : — 

"  In  Somersetshire  they  have  a  way  of  setting  their  mows  of  com  on  a  frame^ 
(which  they  call  a  mowstead.)  standing  upon  four  stones  cut  with  a  shank,  and 
upon  that  a  head  like  a  meta,  resembling  sjme  toad-stools." 

"  We  observed  no  parks  in  Cornwall ;  their  fences  are  for  the  most  part 
earthen  or  stone  walls  ;  often,  instead  of  a  stile  you  have  only  a  gap  in  the  wall, 
and  a  grate  to  pass  over,  after  the  manner  of  college  grates,  only  ruder,  and  of 
wood  or  stone." 

"  That  the  influence  of  soil  and  climate  is  ^reat,  appears  in  our  Lancashire  and 
Sussex  beasts ;  of  which  the  former  have  fair,  large,  and  well-spread  horns,  the 
latter  small  and  crooked ;  and  if  into  Sussex  you  translate  these  cattle  out  of 
Lancashire,  their  race  by  degrees  will  degenerate,  and  come  to  the  shape  of  the 
natives.  So  we  see  the  horses  in  Flanders  have  large  and  hairy  pasterns,  which 
the  English  breed  have  not ;  and  it  is  reported  for  a  truth  that  there  is  a  pasture 
ui)on  a  hill  called  Haselbodge,  in  the  Peak  of  Derbyshire,  near  Little  Hucklow, 
wliich  will  turn  the  hair  of  kine  that  feed  tliereupon  to  a  grey  colour  in  three 
years'  space." 

Charactoistics  of  1846.  By  Mr  Towers. — I  commence  my 
annual  notice  at  the  period  of  1845,  when  winter,  to  all  intents 
and  purposes^  really  commenced,  and  I  propose  to  conclude  it  at 
the  like  period  of  the  current  year.  It  is  all  very  well,  in  an 
astronomical  point  of  view,  to  make  the  commencement  of  the  win- 
ter, spring,  summer,  and  autumnal  quarters  to  fall  in  with  the 
four  great  cardinal  periods  of  the  year,  namely,  when  the  sun 
appears  in  the  first  degree  of  Capricorn,  of  Aries,  of  Cancer,  and  of 
Virgo ;  but,  agriculturally  considered,  the  commencement  of  win- 
ter cannot  be  later  in  the  year  than  that  in  which,  all  the  works 
of  autumn  being  completed,  frost  and  snow  are  naturally  expected 
to  occur ;  and  as  these  arc  expected,  even  in  the  south  of  England, 
early  in  iS^ovember,  we  cannot  much  err  in  selecting  the  twenty- 
first  day  as  the  commencement  of  our  winter  quarter. 
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Before  I  quit  these  introductory  remarks,  I  beg  to  recall  to 
memory  the  prediction  which  was  promulgated  early  in  1845, 
by  the  publication  of  Mackenzie's  Cycle  of  the  Winds,  if  I  do  not 
mistake  the  title.  Be  this  as  it  may,  it  was  stated,  that  whoever 
lived  to  witness  the  phenomena  of  the  year  1846,  would  have 
ample  reason  to  recollect  the  same  as  altogether  astonishing.  I 
quote  from  memory  only ;  but,  while  disclaiming  any  wish  to 
favour  or  sanction  meteorological  predictions,  it  cannot  be 
doubted  that  the  phenomena  of  the  whole  agricultural  year  have 
been  equally  anomalous  and  extraordinary.  During  the  course 
of  my  article,  I  shall  endeavour  to  allude  faithfully  to  these  pheno- 
mena as  they  displayed  themselves  in  our  southern  counties ;  and 
I  do  this  with  the  more  satisfaction,  as  all  the  agricultural  reports 
tend  to  prove  that  our  northern  neighbours  have  experienced,  at 
one  time  or  other,  similar  visitations. 

Our  public  press  has  amused  its  readers  with  occasional  reports 
of  the  prognostics  of  the  French  philosopher  M.  Arago.  That 
there  are  certain  signs  which  indicate  approaching  atmospheric 
changes,  no  one  can  reasonably  doubt.  The  Booh  of  the  Farm,  in 
the  early  part  of  Vol.  I.,  has  collected  together  many  of  these 
indications,  and  there  are  few  persons  who  have  not  felt  the  effects 
of  weather.  Still,  M.  Arago  is  fully  justified  in  denying  all  the  pre- 
dictions concerning  longperiods  of  drought,  wet,  heat,  or  cold,  which 
have  been  assigned  to  him,  and  in  stating  it  to  be  his  firm  opinion, 
that  no  person  can,  with  any  degree  of  certainty,  predict  what 
mutation  of  the  weather  there  may  be  from  one  hour  to.the  other. 

Having  thus  repudiated  the  belief,  that  any  general  prediction  is 
worthy  of  confidence,  while  it  is  admitted  that  there  are  appear- 
ances which,  in  general,  may  be  deemed  trustworthy  monitors,  I 
proceed  to  embody  the  data  furnished  by  meteorological  observa- 
tions. 

November  1845  was,  as  a  whole,  a  fine  month,  very  little 
frost  had  occurred,  and  in  no  instance  throughout  a  whole 
day;  there  were  sixteen  days  wherein  rain  felVbut  from  the 
21st,  whence  we  date  this  article,  there  were  three  days,  the 
25th,  26th,  and  29th,  wherein  the  fall  was  considjerable.  On  the 
23d,  we  had  one  degree  of  frost,  (31**  Fah.,)  on  the  24th,  two 
degrees;  but  only  at  the  minimum,  or  at  coldest  period  of  each 
night.  The  average  temperature  of  day  and  night  of  the  last 
ten  days  was  44.25** ;  the  lowest  depression  being  on  the  24th, 
when  the  minimum  of  the  preceding  night  or  early  morning 
was  30° ;  the  maximum  of  the  day  40** ;  and  the  degree  at  ten 
o'clock  p.»L  32°.  Wind  north-eas^  lively,  and  the  sky  brilliant 
With  change  to  south-west,  five  successive  cloudy  days  followed ; 
the  temperature  rising  to  52°  as  a  maximum,  with  average  about 
4t7\     The  month  ended  beautifully. 
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Here,  the  weather  and  the  state  of  the  ground  were  most 
favourable  to  the  plough,  every  thing  on  the  land  presented  a 
good  aspect,  wheat  fine,  but  not  gay,  and  clover  a  close  compact 
plant.  In  the  heavens,  which  were  very  frequently  clear,  the 
evenings  displayed  a  gorgeous  arch  from  east  to  west  of  all  the 
planets  that  are  usually  discernible  by  the  unassisted  eye ;  and 
when  the  moon,  in  its  course  from  the  change  on  the  29th,  passed 
along  their  positions,  the  sight  was  beauteous :  we  shall  rarely  be 
so  favoured  again. 

Decembuk  commenced  as  its  predecessor  finished;  but  the 
wind  moved  back  to  the  west,  and  there  it  remained,  wavering  a 
point  or  two  to  north  and  south  till  the  17th,  with  one  exception, 
the  8th.  It  was  brisk  on  the  three  first  days,  strong  on  the  11th, 
otherwise  gentle.  The  atmosphere  was  clear,  with  abundance  d 
sun  till  the  13th ;  and  during  this  period  the  barometer  attained 
a  great  altitude,  from  30  in.  10  cts,  to  30  in.  40  cts. 

On  the  14th  a  total  change  occurred,  after  4**  of  frost ;  on  the 
13th  gloom  and  clouds  followed,  w  ith  much  rain,  some  haze  and 
fogs ;  on  the  19th  sleet-showers  and  furious  gusts  of  wind.  The 
ground  became  saturated  with  water ;  and  for  a  short  time  plough- 
ing was  impeded.  During  the  last  ten  days  of  the  year,  the  muta- 
tions of  the  weather  may  be  thus  registered : — 21st,  snow,  fierce 
wind,  frosty  evening;  22d,  snow  again,  but  melting;  23d  and  24th, 
fine,  sunny,  with  lively  north  and  north-west  breezes;  25th,  26th, 
changeable,  rainy,  boisterous  wind,  and  rain  on  the  27th;  and 
thus  to  the  31st  inclusive.  As  a  whole,  December  was  fine,  and 
very  mild.  There  were  seven  days  more  or  less  rainy ;  three  with 
some  snow  or  sleet,  nine  more  or  less  frosty,  (with  some  rime,) 
but  the  greatest  intensity  was  on  the  mornings  of  the  8th  and  22d, 
26°  and  27°  Fah.,  but  only  for  a  few  hours ;  barometer  about  an 
average  of  29  in.  70  cts.,  and  thermometer  at  a  maximum  ave* 
rage  of  all  the  days,  45%  at  a  maximum  of  the  nights,  34'*8. 

184G.  January  opened  most  brilliantly ;  the  barometer  rising 
to  30  inches;  the  thermometer,  at  three  observations,  showing 
38%  46%  35**;  wind  west-north-west  To  the  16th  day,  inclusive, 
the  weather  was  dry;  the  first  week  sunny,  with  only  two  very  slight 
frosts  of  a  few  hours'  duration.  The  barometer  on. the  9th  rose 
to  the  unusual  elevation  of  30  in.  60  cents.,  a  degree  that  I  never 
before  had  witnessed  in  this  locality,  which  is,  I  believe,  some 
hundreds  of  feet  above  the  level  of  the  Thames  at  Maidenhead 
Bridge.  But  the  wind  had  veered  to  west  and  south,  and  the 
atmosphere  soon  became  quite  suffused  witli  clouds,  remaining  so^ 
with  no  sun,  so  long  as  the  wind  fluctuated,  at  some  point  between 
east  and  south  till  the  18th. 

Bain  commenced  on  the  17th,  and  fell  to  a  greater  or  less  ex- 
tent in  ten  days  during  the  remainder  of  the  month.     The  18th 
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was  foggy ;  ihe  20th,  pretty  fine ;  the  27th  and  Slst  were  dry,  but 
gloomy  ;  wind,  south-west  to  west.  Thus  the  month  was  pretty 
e<|ually  divided,  one  half  being  dry,  the  other,  to  the  end,  very 
rainy,  so  that  the  ground  became  saturated  with  water.  The 
average  temperature  of  ail  the  nights  was  about  SS^'^ths;  that 
of  the  day  maximum  45''^ths.  The  barometer,  during  the  fifteen 
first  days,  averaged,  at  ten  o'clock  p.m.,  30  in.  9  cts. ;  tiience,  to  the 
end  of  the  month,  29  in.  4.75  cts.  The  westerly  winds  greatly 
prevailed ;  on  ten  days  only  did  the  direction  vary  to  the  east  by 
soutii,  as  above  stated. 

February  came  in  with  very  mild  temperature — 45*  to  47* — and 
a  lively  breeze  from  west ;  the  first  day  sunny  and  clear  till  even* 
ing ;  then  starchy,  cirrus  clouds  formed,  presenting  the  beautiful 
phenomenon  of  a  lunar  halo.  Profuse  rain  followed,  as  it  almost 
always  does.  On  the  2d,  the  sun  rose  red;  drizzling  rain  and 
wind  succeeded.  The  mercury  began  to  rise  steadily  on  the  7th— 
wind  west-north-west — thermometer  56*  about  mid-day.  Three 
sunny  days  followed,  though  a  slight  fall  or  scud  of  snow  occur- 
red twice ;  the  temperature  was  much  reduced ;  and  there  were 
four  frosty  mornings— 25%  26%  and  28°  of  Fah.— but  the  frost 
never  continued  throughout  the  day.  The  wind  was  north-westerly 
till  the  19th,  then  it  biacked  to  west,  and  settled  in  the  south  on 
the  20th.  Scarcely  a  ray  of  sun  enlivened  the  scene  during 
twelve  days — the  11th  and  20th  being  included — the  temperature 
was  much  reduced,  averaging  to  the  day  last  named — minimum 
by  night,  35*'^ths — maximum,  43°T^ths.  From  the  8th  to  the  21st, 
the  barometer  was,  on  an  average,  at  least  30.08  cents.  Then  I 
consider  the  agricultural  winter  quarter  to  have  closed ;  and,  in 
the  existing  circumstances,  it  had  proved  a  period  that  was  re- 
markable for  its  meteorology,  worthy  to  be  remembered  and 
chronicled.  During  the  course  of  the  three  months  since  iNovem- 
ber  21st,  there  had  not  been.  Acre,  obser\'ed  one  single  day  frosty 
throughout.  With  alternations  of  high  atmospheric  pressiure  and 
corresponding  levity,  there  were  seasons  of  brilliant  hot  sunshine, 
and  others  of  total  gloom.  The  rain  was  also  pretty  equally  distri- 
buted, so  that,  while  the  earth  was  amply  supplied,  there  were  no 
swamping  floods.  Thus,  allowing  for  the  absence  of  frost — a 
certain  portion  of  which,  it  must  be  granted,  is  extremely  bene- 
ficial— the  winter  was  very  fine  and  healthful.  What  a  contrast 
with  that  of  1844-5,  when,  from  Jj^ovember  to  the  21st  of  March — 
excepting  two  or  three  weeks  of  January — the  land  was  hard- 
bound with  black  frost !  One  fact,  connected  with  horticukurt,  I 
beg  to  register.  I  have  resided  in  this  same  spot  during  sixteen 
jrears,  and  have  noticed  every  season :  among  others,  several  very 
mild,  open  winters ;  yet,  never  before  did  I  see  ihefitchsiai  that 
grow  in  open  beds  retain  tbeir  vitality  in  every  twig.     Such  a 
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phenomenon  has  been  alluded  to ;  but  although  I  have  seen  fine 
green  shoots  emerge  from  the  old  wood  in  January,  they  were 
always  killed,  and  with  them  the  last  year's  wood  itself  In  tl^ 
present  year,  every  member  retained  life,  and  produced  early,  fine 
blooming  shoots,  covered  with  flowers  of  far  superior  beauty;  and 
the  shrubs  have  continued  in  bloom  till  the  middle  of  November.  I 
am  not  aware  that  the  common  species,  such  as  Fuschia  cocdruOf 
gracilis^  virgata^  and  two  or  three  others,  will  prosper  in  the 
open  gardens  of  North  Britain.  With  us,  we  can  trust  them  in 
common  garden  earth,  without  any  covering  or  moulding-up^ 
throughout  the  most  severe  weather.  Many  of  my  plants  have 
occupied  the  same  spots  during  ten  years.  We  expect  the  brittle 
twigs  to  die  down,  and  sometimes  cut  them  over  in  November; 
but  frost,  even  to  zero,  as  was  experienced  in  1838,  has  never  yet 
paralysed  the  roots  of  a  single  plant  •      .    »     . 

By  referring  to  the  registers  of  observed  average  temperature, 
it  will  be  seen  that  the  mean  of  December  is  estimated  in  the 
British  Almanac  at  39** ;  that  of  January  at  36*  1' ;  of  February, 
38**  Fah.  My  averages  above  cited  were  49%  42**  nearly,  and 
39**5'  Fah. ;  all  in  excess,  though  that  of  February  corresponded 
more  closely  with  the  printed  tables. 

In  a  season  so  very  mild,  it  might  be  expected  that  the  wheat 
would  be  "winter  proud."  That  it  wa^  verdant  and  rich 
cannot  be  denied ;  but,  circumstances  considered,  I  was  surprised 
to  observe  the  equability  and  subdued  luxuriance  of  its  growth. 
It  appeared,  by  the  distance  of  the  plant,  that  seed  had  been 
economised  in  some  degree,  and,  (so  far  as  I  could  obtain  evi- 
dence,) since  wire-worm  had  been  far  less  destructive  than  at  the 
same  period  of  1845,  there  remained,  at  the  end  of  this  first  quar- 
ter, every  promise  of  a  healthy  and  productive  result. 

Second  Agricultural  Quarter.  Commencing  February  21, 1846. 
On  this  day  a  decided  change  took  place,  which  introduced  a 
great  abundance  of  rain ;  the  weather  was  warm,  54*  by  day,  47* 
it  night  Wind  south-west,  with  a  little  sun  at  mid-day ;  22d, 
23d,  24th,  25th,  decidedly  rainy;  the  26th  was  beautifully  fine 
till  evening;  then,  and  on  the  27th,  there  was  some  rain.  The 
^un  set  red,  tinging  the  clouds  with  a  crimson  effusion ;  and  the 
^8th  was  most  superb,  with  a  maximum  heat  of  58** ;  the  baro* 
■»eter  rising  from  29  in.  70  cts.  to  29  in.  94  cts. 

"M^AUCH  came  in  with  lively  air  at  south-west ;  but  a  change  oc- 
juiicu,  the  mercury  falling  as  rapidly  as  it  rose,  and  by  the  5th 
lay  was  below  the  mark  changeable,  being  29  in.  47  cents. 
'Showers  occurred  daily  till  the  6th,  which  was  very  fine,  as  was 
^iso  the  7th,  excepting  one  shower  of  hail.  The  wmd  continued 
westerly,  with  little  deviation  til^  ^^'*  16th,  inclusive ;  and  no  more 
•nir  'oiT   nil  /^/r^  Hpy,   vVi?/*}!  yma,    ^'^  no^'M  s^s  the  termination  of 
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the  warm  weather.  Up  to  that  time  the  minimum,  or  lowest 
average  of  all  the  nights,  was  40"*  75  cent ;  days,  53%  within  a 
slight  fraction. 

We  now  approach  the  vernal  equinox — a  period  which  must 
be  deemed  very  important,  whether  we  believe  that  it  furnishes 
a  criterion  whence  to  judge  of  the  ensuing  summer,  or  that  we 
view  it  only  as  a  precursor  of  those  winds,  more  or  less  stormy, 
that  have  borne  the  name  of  the  equinoctial  gales.  Eirwan  en- 
tertained an  idea  that  the  character  of  the  winds  and  storms  of 
the  equinox  indicated  that  of  the  ensuing  season.  I  embodied 
this  theory  with  another  in  the  Naturalist's  Calendar  of  the  Do^ 
mestic  Gardener's  Manual^  Edit  1839,  p.  29,  thus: — "The  vernal 
equinox  takes  place  during  this  month,  and  experience  seems  to 
authorise  the  conclusion,  that,  according  to  the  character  which 
the  weather  assumes  about  that  period,  the  succeeding  summer 
will,  in  all  probability,  be  either  wet  or  dry  J'  Kirwan  said — "  If 
there  be  a  storm  at  south-west,  or  west^south-west,  on  the  19th, 
20th,  21st,  or  22d  of  March,  the  succeeding  summer  is  generally 
wet  five  times  in  six."  The  northerly  gales  afford  an  opposite 
indication.  I  have  not  the  passage  before  me,  but,  indepen- 
dently of  meeting  with  a  good  authority,  which,  in  1820,  induced 
me  to  watch  and  note  down  the  equinoxes,  I  have  found,  with 
extremely  few  variations,  that  those  periods  have  generally  given 
very  correct  indications,  and  shall  now,  commencing  with  March 
17th,  endeavour  to  produce  some  direct  evidence  of  the  applica- 
tion of  the  theory. 

On  the  17th,  the  wind  changed  to  north-east;  the  atmosphere 
became  brilliantly  clear,  and  the  thermometer  fell  to  36**  Fah. 
The  following  morning  saw  it  at  28°  (4**  of  frost;)  a  powerful 
sun  raised  it  to  41**  at  mid-day,  but  the  mercury  declined  to  32* 
at  10  p.m.  On  the  morning  of  the  19th,  it  was  seen  that  there 
had  been  6°  of  frost  in  the  night;  the  wind  became  south-east, 
and  frost  abated.  On  the  20th — the  equinoctial  day — the  wind 
was  north ;  the  thermometer  had  been  31%  it  rose  to  40%  declin- 
ed at  night  to  30%  and  to  24*  (8**  of  frost)  before  sunrise  of  the 
21st.  It  was  seen  that  the  wind  had  veered  to  south-west^  whence 
it  blew  very  forcible,  the  temperature  rising  fast  to  44%  and  the 
sky  becoming  entirely  overcast.  Thm^  then,  the  direct  prognostic, 
vp  to  the  very  period  of  the  sun's  ingress  into  Ariesy  was  favourable, 
promising  a  calm  and  dry  summer.  But  it  was  rendered  doubtful 
by  the  change  which  took  place  at  the  critical  juncture ;  for  not 
only  had  a  complete  southerly  brisk  current  been  established, 
but  the  barometer,  which  had  been  gradually  falling  after  the 
14th  day,  rose  from  29.65  to  29.67  on  the  21st. 

Thus  an  equinoctial  change  was  produced,  and  the  usual  crite- 
rion was  rendered  ambiguous.     On  the  22d,  the  barometer  fell  to 
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29  in.  20  cts. ;  rain  fell,  and  was  repeated  daily,  sometiBies  with 
bail,  and  with  south  and  westerly  brisk  winds.  The  three  last  days 
of  March  were  fine — wind  very  fluctuating — barometer  the  same. 

As,  therefore,  there  were  two  distinct  indications,  one,  accord- 
ing to  the  rule,  aifording  sign  of  a  fine  and  dry  summer,  weak- 
ened, however,  by  a  depressed  state  of  the  mercury,  and  the  in- 
auspicious attack  of  the  severest  frost  of  the  whole  winter;  the 
other  manifesting  a  sudden  change  of  atmospheric  condition,  we 
are  constrained  to  admit  that  the  equinoxes  must  not  be  relied 
on  as  unerring  indices,  of  the  general  weather  of  summer  and 
winter.  In  the  instance  before  us,  it  is  certain  that  the  latter 
manifestation  predominated ;  for  not  only  did  the  wind  change  at 
the  exact  period,  from  northerly  to  south-west,  but  it  blew  with 
violence,  and  introduced  much  rain  in  March. 

April  approached  wet,  and  with  nearly  the  warmest  tempera- 
ture of  the  month — 43"  at  night,  56*  mcu:.,  48*  at  10  p.m.  Rain 
fell  during  nine  successive  days,  more  or  less ;  of  these  eight  were 
cloudy.  The  9th  had  sun,  and  the  10th  day  was  fine,  with  wind 
at  south-west.  Again,  five  days  were  rainy ;  the  16th  fine,  wind 
north-east — warm — 48%  58°,  49**.  Subsequently,  there  were 
seven  days  with  showers,  and  as  many  dry,  with  more  sun. 
Thus  twenty  days  of  the  thirty  were  wet  There  was  thunder  on 
the  25th,  and  throughout  the  whole  month  the  wind  fluctuated 
very  much.  The  average  minimum  of  the  night  was  very  nearly 
40^%  the  maximum  33".27.  The  estimated  averages  are  29**  low- 
est, 74**  highest — mean,  49**.9.  We  had  no  such  extremes,  the 
days  and  nights  lieing  far  more  equable,  and  so  they  continued 
to  be  throughout  the  summer,  a  circumstance  much  to  be  noted. 
The  highest  temperature  with  me  was  60"  on  the  12th;  the  low- 
est, for  an  hour  or  two  early,  was  32°  on  the  27th  day. 

If,  however,  the  equinox  produced  only  a  period  of  rain  dur- 
ing the  four  or  five  succeeding  weeks,  another  curious  pheno- 
menon was  remarked  about  the  middle  of  April,  which  excited 
he  attention  of  many,  and  was  publicly  noticed,  as  a  precursor 
»r  a  warm  summer.  As  I  have  alluded  to  this  before,  it  will  be 
"S  well  not  to  bestow  many  words  upon  it  here,  otherwise  than 
o  refer  again  to  Mr  Sturgeon's  observation  concerning  the 
iposite  electrical  conditions  of  the  oak  and  ash-trees.  I  cannot 
•iiderstand  by  what  means  this  opposed  condition  has  been  ascer- 
r  'no/^ .  but,  admitting  the  fact,  for  the  sake  of  argument,  I  would 
-u^ jcst  that,  as  whenever  an  electric  current  passes  through  a 
'^"ducting  body,  (or  to  speak  more  philosophically — polarises 
-^ch  individual  atom  of  which  it  is  composed,)  a  magnetic 
oiral  current  is  induced;  so,  whenever  a  magnetic  polarising 
arrent  passes  through  a  conducting  medium,  an  electric  current 
,..aT  '■»«»  TkroaiimpH  to  flow  qpiralb  ^oiind  tb'*  m^^ctic  conductor* 
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If,  then,  we  admit  the  oak  to  be  primarily  excited  by  ekctricity, 
and  the  ash  by  maqnetismj  assuming,  at  the  same  thne,  that  the 
former  fluid  is  a  Aea^-produeing  agent,  and  the  latter  a  gene- 
rator of  coldj  then  we  may  obtain  something  like  a  rational  inter- 
pretation of  the  opposite  condition  of  the  two  trees. 

Thus,  then,  the  early  sprouting  of  the  oak-spray,  long,  per-* 
haps  weeks  in  advance  of  the  ash,  (a  condition  obs^ved  by  num- 
bers in  1844  and  1846,)  is  to  be  regarded  as  a  prognostic  of  a 
warm  summer.  On  the  contrary,  the  ash  being  in  advance, 
affords  a  contrary  indication.  I  have  been  assured  that,  in  1845, 
the  ash  preceded  the  oak ;  and  it  cannot  be  doubted  that,  with 
the  exception  of  a  week  or  two  in  June,  the  summer  was  wet 
and  ungenial.  If  electricity  be  always  productive  of  magnetism, 
and,  vice  versa^  if  magnetic  action  produce  electricity,  1  cannot 
conceive  how  it  would  be  unphilosophical  to  ascribe  the  phenome- 
na of  heat  and  cold  to  these  two  ethereal  agents.  The  rain  de- 
creased after  the  22d  of  April ;  still,  showers  were  frequent^ 
and  the  temperature  was  not  genial,  though  we  had  sun  in  the 
last  week. 

May,  however,  came  in  fine^  and  from  the  2d  till  the  12th 
day,  our  mid-day  heat  was  60°  to  66%  wind  generally  west  or 
south ;  night,  48°  to  54%  and  with  plenty  of  sun  by  day.  On  the 
16th,  the  wind  veered  to  north-east,  the  current  being  forcible 
and  cold.  The  weather  was  fickle,  showery,  and  threatening; 
17th,  drizzling  rain  after  starchy,  cirro-stratus  (mackerel)  clouds. 
ISth,  very  showery;  19th,  the  same,  with  alternating  gleams. 
Barometer  began  to  rise  from  29  in.  46  cents.;  it  fluctuated  on 
the  20th,  but  its  rise  was  decisive  and  confirmed  on  the  21st;  and 
here  we  date  the  close  of  oin:  doubtful  prognostic,  and,  in  fact, 
of  the  agricultural  spring. 

The  averages  of  the  last  month  were — Barometer  rarely  30 
inches  during  the  thirty  days,  excepting  from  April  29th  to  May  3d 
it  fluctuated  between  29  in.  10  cent,  and  29.97.  The  thermo- 
meter— lowest  44° — maximum  by  day,  58°  43'. 

If  it  were  possible  that  the  21st  of  June  could  rationally  be 
considered  the  first  day  of  summer,  (t  e.  three  days  only  before 
the  iJ4th,  which  we  choose  to  call  mtd-summer  day,)  this  year 
would  furnish  an  exception ;  for,  an  t/ie  21st  of  May^  the  barome- 
ter having  risen  by  ten  o'clock  at  night  to  29  in.  98  cent.,  the  wind 
east  by  north,  after  a  cool  cloudy  morning,  at  41°,  the  sun  broke 
forth  from  the  clouds  about  ten  o'clock,  dispersed  them,  and 
introduced  that  month  of  splendour,  which  appears  to  have  had 
no  recorded  precedent  My  diary,  now  before  me,  registers  the 
term  "  cloudy"  but  twice  at  eight  in  the  morning ;  namely,  on 
the  23d  of  May,  and  on  the  10th  of  June ;  and  twice  at  2  p.m. 
on  the  10th  and  11th  of  June  I     The  temperature  at  two  o'clock 
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of  the  22d  rose  to  76*;  on  the  Slst  it  was  SO'*;  June  3,  SO*; 
thence  rising  daily,  till  on  6th  and  7th  I  observed  92\  The  heat 
was  then  oppressive ;  the  evening  of  the  7th  cloudy,  with  a  hint 
of  rain.  There  had  been  thunder  in  the  west  A  slight  disturb^ 
ance  in  atmospheric  electricity  had  taken  place  about  this  time, 
and  here  it  was  manifested  by  a  cloudy  sky  for  half  a  day  on  the 
Oth,  and  the  whole  of  the  10th ;  but  it  passed  awav,  and  from  the 
11th  to  the  15th  inclusive,  the  sky  was  almost  cloudless.  The 
wind  was  east  from  the  13th  to  the  18th,  with  very  great  mid>day 
heat— 82**  to  85^  On  the  19th  the  wind  fluctuated  from  east  to 
south-west,  west  by  north,  a  misty  haze  recurring  early,  threat- 
ening thunder ;  the  wind,  however,  became  gusty  on  the  20th, 
from  north-north-east. 

During  these  thirty-one  days  the  barometer  was  high,  several 
cents,  above  30  inches,  excepting  on  May  21,  June  8, 9,  and  10,* 
and  even  then  it  was  only  a  few  cents,  below  30  inches.  The 
average  temperature  of  all  the  days  at  its  maximum  was  above 
77**,  the  night  temperature  about  55** — very  equable  after  the 
21st  May. 

It  was  remarked,  that  the  wind  was  fresh  and  lively  generally 
till  sunset,  when  it  subsided  to  perfect  calm,  or  balmy  softness. 
The  excess  of  heat  at  so  early  a  season  did  injury  to  every  spe- 
cies of  crop,  excepting  the  grass  and  clover,  which,  having  be- 
come exceedingly  thick  on  the  ground,  in  consequence  of  the 
April  rains,  were  now  brought  with  great  rapidity  under  the 
scythe,  and  placed  in  rick  in  the  shortest  possible  time. 

As  every  peculiarity  of  a  season  so  extraordinary  is  worthy  of 
disclosure,'  I  observe  that  the  frost  of  March  18 — 21,.  had  de- 
stroyed nearly  all  the  precocious  blossom  of  pear  and  plum  trees; 
hence  none  of  their  fruit  set.     However,  as  April  proved  so  wet, 
and  May  and  June  so  greatly  warmer  than  customary,  a  second 
series  of  bloom  formed  on  many  trees,  which  proved  prolific.     On 
a  standard  Marie  Louise  pear,  which  had  borne  more  or  less  fruit 
for  three  seasons  past,  nearly  30  pears  set,  all  upon  the  extreme 
3nds  of  very  long  extended  spurs ;  this  crop  has  ripened ;  and 
hough  the  pears  are  not  more  than  half  their  size,  the  flavour  is 
^.y  good,  nor  are  they  many  days  later  than  ordinary.     I  have 
her  trees  with  some  fruit.     As  to  vines,  the  sweetwater,  mus- 
ddine,  and  black  IVontignan,  were  so  very  early  and  fine  in 
.  uly,  that  I  thinned  the  clusters ;   and  some  produced  berries 
arge  as  bullaces,  far  richer  in  flavour  than  fruit  grown  under 
^lass,  which,  strange  to  say,  has  not  coloured  well — the  Ham- 
burg particularly.     The  claret  grape  ripened  its  clusters  so  well 
..1  the  south-east  wall,  that  I  made  wine  from  them  in  Septem- 

JiTNP-  V  to  July  2T. — T  oonsidpT'  this  period  to  be  the  second 


CHARACTEKISTICS  OF  1846.  529 

month  of  agricultural  summer.  Of  the  last  ten  days  of  June  my 
diary  notes— 22d  at  58%  82**— 72";  wind,  east  to  south-west; 
sultry,  electrical  clouds  in  the  evening.  23d — Thunder  at  dawn 
— the  first  refreshing  shower.  24th — Gloomy  and  cool ;  58"* — 
64^  25th— Showery,  heavy  thunder  at  2  p.m.  26th,  27th, 
28th  —  Occasional  slight  showers.  29th,  30th — Showers  at 
times ;  generally  sunny.  The  whole  of  the  last  week,  cold — 62** 
to  68**  maximum.  Barometer  fell  rapidly  to  29.50  cents  on  the 
25th,  it  then  rose  progressively,  till,  on  the  30th,  the  mercury 
stood  at  30  inches. 

July  is  admitted  to  be  the  showery  season  of  our  British  cli- 
mate, and  during  a  wet  season  it  becomes  a  truly  weeping  month 
— a  prognostic  of  evil  to  come. 

In  order  to  convey  a  tolerably  correct  idea  of  the  weather  in 
the  midland  counties  of  England,  I  appeal  to  my  diary;  the 
extracts  from  which  may  enable  the  reader  to  compare  notes 
with  the  details  given  at  page  489  of  this*  Journal.  There 
we  read,  that  in  "the  end  of  June  storms  of  great  inten- 
sity occurred,  followed  on  one  occasion  by  a  rain  of  thirty-six 
hours*  duration — that  the  land  was  saturated,"  and,  till  the  middle 
of  August,  "  the  weather  may  be  characterised  as  wet  and  wn- 
wholesome,^^ 

With  us  July  came  in  with  low  temperature-r— 52%  64"  max.  j 
59"  at  night ;  wind,  south-west,  brisk — cloudy  sky.  2d — Rain 
in  the  night.  3d — Overcast  early,  brilliant  day ;  70"  max.  4th 
— Foggy  morning,  then  fine  and  hot — 81".  5th — Thunder  after 
oppressive  heat.  '*  Tins  day  or  the  6th  has  of  late  years  been  noted, 
for  a  storm^^  6th — Showers  and  wind — south-west  to  west. 
7th — Fine.  8th,  9th,  10th — Some  showers,  but  no  ground  rain 
with  us;  the  soil  is  still  dust  dry  at  the  depth  of  three  inches. 
11th — Heat  begins  to  return  with  powerful  sun.  12th — Fine» 
13th — Wind  wavering,  currents  in  all  directions.  14th — Op- 
pressive ;  85"  max.,  with  some  thunder,  which  cleared  the  air — 
scarcely  any  rain.  15th — Fine.  16th — Changeable — brisk 
south-west  wind.  17th — Strong  currents — wild  black  clouds. 
18th — Fierce  wind,  south-west — one  shower.  19th,  20th — 
Finer;  west  wind;  summer- heat  21st — Scuds  of  rain,  but  still 
the  ^^ ground  dry;''  and  thus,  with  greatly  reduced  average  tem- 
perature, tantalizing  clouds,  and  perpetual  meteoric  altemationsy 
we  had  no  penetrating  rain  whatsoever.  The  average  of  tempe- 
rature, during  this  second  month  of  summer,  was — by  night, 
55".129;  maximum,  70".9;  mean,  63**.  July  22d,  23d,  were 
fine  days — warm  day  and  night  24th  brought  a  nice  rain ;  the 
Bun  set  crimson  red.  25th — Two  showers — otherwise  fine. 
26th— Beautiful.  27th — Pretty  fine,  but  changeable;  so  fiir 
the  wind  was  westerly ;  but,  on  the  28th,  it  fluctuated  at  every 
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point,  then  went  to  the  east.  29th — East  by  south — 85*  max., 
night,  66\  30th— Xorth-east,  83^— 69^  Slst  —  East-norfli- 
east,  65",  85%  69^  These  three  last  days,  though  fine  and  hot, 
were  rendered  cheerful  by  air,  which  became  electrical  on  the 
31st,  when  there  was  evening  lightning.  The  barometer  from  the 
2oth  to  the  Slst,  inclusive,  stood  from  30  inches  to  30.27  cents. 

The  effects  of  the  summer  to  this  date  upon  agriculture  and 
its  crops,  may  be  understood  by  the  following  observations  made 
at  the  time: — 

"  The  extreme  and  dry  heat  brought  the  com  forward  rmpidly ; 
inscHnuch  that  the  wheat  was  harvested  witii  us,  to  a  very  great 
extent,  before  the  end  of  July,  in  the  finest  condition;  though 
some  farmers  found  fault  with  its  quality.  The  oats  were  very 
short,  miserable-looking  things;  droughted,  half-grown,  irre- 
gular ;  the  barley  better ;  but,  like  all  checked  vegetation,  it  was 
debilitated." 

The  rains  were  lost  upon  both,  the  mischief  having  been  pre- 
viously done.  Clovers  yielded  admirably — a  second  cutting  after 
the  first  heavy  one ;  but  turnips  were  wretched,  the  beetle  (iUrf- 
tica)  having,  in  many  cases,  devoured  two  or  three  sowings. 
These  remarks  extended  to  the  third  week  of  August,  which  pe- 
riod I  must  now  introduce. 

August  1. — A  day  never  to  be  forgotten  in  the  parts  east  of 
this  most  favoured  spot.  My  diary  notices  it  thus — "  Highly 
electric,  heavy,  varying  clouds ;  thunder  and  sharp  rain  for  l£ree 
hours  —  haiL  The  barometer  at  29  in.  80.  Thermometer, 
early,  G4%  then  86*  at  its  highest  degree  ;  wind  every  way. 
Viewing,  as  I  did,  the  flashes  of  lightning  at  almost  every  second, 
and  a  continuous  rolling  peal  in  the  south-east,  I  conceived  that 
the  storm  was  heavy  along  the  range  of  the  Buckinghamshire 
hills,  whidi  extend  along  the  Thames,  between  that  county  and 
Berkshire.  We  had  a  heavy,  or  rather  a  close  rain,  and  a  little 
hail ;  but  entertained  no  suspicion  of  the  ravages  which  were 
perpetrated  even  at  Slough,  (six  miles  off,)  and  thence,  tiiroi^ 
Middlesex,  to  London.  In  the  metropolis,  tlie  desolation  was 
frightful.  Sewers  exploded,  streets  converted  into  rivers,  and 
glass  broken  to  an  extent  that  did  not  admit  of  complete  repair 
Tor  three  weeks.  A  military  man,  who  had  been  in  ail  climates, 
assured  a  friend  that  no  storm  in  the  tropics,  that  he  had  wit- 
nessed, equalled  in  violence  the  one  whicli  occurred  in  Londm 
>n  the  first  day  of  August." 

2d — Fine  rain  till  noon.  3d — Rainy  morning,  two  thundnp- 
showers,  heavy  rain.  4th — Small  rain.  5th — Thunder  at  inter* 
^als,  from  six  till  noon ;  red  suffusion  at  sunset  6th,  7tlt^ 
)pi''*^S3ive  and  damp.  Some  thunder  on  6th.  Profuse  rain  also  on 
■'♦f       r—^w  OfV    ri  i.^th  q  7lr'^mT- noriod  with  a  high  barometer* 
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14th  to  18th,  finer,  with  sun,  then  much  ram.  Changeable  to 
20th ;  that  day  quite  cloudy.  During  this  monthly  period,  the 
winds  for  twenty- one  days  were  westerly,  fresh ;  the  barometer 
rather  high — average  nearly  30  inches.  Thermometric  ave- 
rages, lowest  56%  maximum  of  the  days  77* — 83*.  Another 
dianffc^  (a  curious  coincidence  !)  again  on  the  2l8t,  for  then  the 
barometer  rose  to  30  inches,  and,  excepting  about  twelve  hours 
on  the  night  of  August  28th,  retained  or  advanced  beyond  that 
point  till  September  6th.  The  wind  north-easterly,  ten  days ; 
the  thermometer  rising  from  70",  (with  a  few  recessions,)  till  the 
3l8t,  when  its  highest  degree  was  77%  night  60°.  My  remarks 
were — "  August  21 — Weather  more  settled.  This  day  (26th) 
the  air  and  temperature  have  been  exquisite.  27th — Heat  in- 
creases. 28th — Curious  modification  of  clouds ;  changeable  in- 
crease of  heat  29th — A  slight  shower,  and  faint  rainbow. 
30th — Very  fine.  3l8t — Misty ;  followed  by  great  heat  till 
evening." 

September  was  consistently  fine,  with  wind  at  north  to  north* 
east ;  heat  increasing  from  67**  to  81**  F.  till  the  7th  day.  Then, 
with  very  fluctuating  wind,  the  morning  was  hazy,  and  a  thun- 
der-storm of  very  singular  character  visited  this  neighbourhood. 
The  lightning  was  exceedingly  vivid,  coloured,  and  recurring  at 
short,  but  regular  intervals,  followed  by  grand  peals  of  thunder, 
all  of  which  appeared  to  be  equally  distant,  as  I  counted  about 
twelve  seconds  between  the  flashes  and  the  reports.  The  storm 
lasted  about  two  hours,  till  five  o'clock  in  the  afternoon,  and 
brought  the  first  thorough h/  soaking  rain  of  the  season.  The  air 
had  been  oppressively  electrical,  heat  7**;  but  it  cooled  twenty 
degrees  before  night,  and  on  the  8th  day  fine  weather  was  again 
established,  with  north-east  wind,  till  the  15th  day.  The  glass 
then  began  to  fall ;  the  wind  went  north  by  we«t  to  westerly  on 
the  17th ;  to  south-east  and  north-east  on  the  18th  and  19th. 
The  heat  had  been  high  during  four  of  these  days  ;  but  with 
76''  on  the  17th,  this  summer  temperature  bade  us  farewelL 
The  averages  to  the  18th  inclusive,  were  77*  maximum.  Mini- 
mum of  all  Ae  nights,  62^6.  The  barometer  continued  to 
xeoede  till  it  reached  30  inches  on  the  night  oi  the  18th;  it 
subsequently  fell  to  29.55  on  the  22d.  We  now  approached  the 
autumnal  equinox.  September  had  been  a  most  lovely  season  till 
-the  change  of  wind  above  jdluded  to,  the  current  then  became 
brisk  and  unsteady ;  it  was  strong  at  east  on  tlie  2l6t,  the  sky 
being  then  overcast,  and  on  the  south-east  coast  a  few  slight 
showers  fell  On  tiie  23d — the  sun  entering  Libra  about  10 
-before  noon  of  mean  time — a  total  change  of  wind  to  so>Ujdi-west 
occurred,  and  rain  was  established :  thus,  then,  we  have,  aaotber 
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equinoctial  change,  and  the  fine  weather  passed  entirely  away, 
excepting  on  the  two  last  days  of  the  month,  which  were  clear 
and  cool. 

I  have  now  gone  through  the  summer  months,  which,  in  the 
present  year,  have  certainly  been  four  in  number ;  for  there  has 
not  been  above  thirty  days  during  the  whole  period  included 
between  May  22d  and  September  20th,  wherein  the  thermometer 
did  not  mark  some  degree  above  70**,  and  thence  upwards  to  80% 
85°  and  90° ;  and  when  below  70°  the  figure  was  67**  generally. 

October  proved  a  complete  reversal  of  the  genial  character  of 
its  predecessors,  and  thereby  nullified  the  old,  but  prevailing 
opinion,  that  twenty  of  its  days  are  fine.  I  shall  now  enter  into 
some  detail  of  its  course. 

.  The  1st,  3d,  4th,  and  5th  days,  the  16th  beautiful,  mid-day 
beat  63° ;  all  the  others,  to  the  22d  inclusive,  were  wet — pro- 
fusely so  in  many  instances.  Thus  the  subsoil,  which  in  this  dry 
quarter  of  Berkshire,  resting  generally  upon  strata  of  chalk  and 
gravel,  was  penetrated,  and  the  surface  earth  in  so  drenched  and 
saturated  a  condition,  as  to  prove  an  obstacle  to  wheat-fiowing. 
Herein  we  have  another  decisive  proof  of  the  absence  of  any  thing 
like  thorough  draining.  Our  farmers  seem  generally  obtuse  upon 
this  point,  you  never  hear  it  alluded  to ;  yet,  1  verily  believe, 
that  not  one  acre  in  a  hundred  is  drained  at  all,  nor  any  one, 
upon  whatever  subsoil  the  ground  reposes,  above  half  the  required 
depth.  There  is  no  serious  impression — no  urgency  upon  the 
subject. 

On  the  2lst — again  that  date  ! — the  barometer  then  reduced  to 
29  inches,  began  to  rise;  on  the  23d  it  stood  at  29  in.  80  cents, 
— temperature  reduced  to  58° — sunny — a  fall  of  the  mercury, 
with  rain  in  the  night.  A  decisive  rise  subsequently  took  place, 
which,  at  the  end  of  October,  brought  the  mercury  to  30  in.  14 
cents.  The  weather  was  fine  on  the  25th — it  then  became  con* 
sistently  foggy,  to  an  extent  remarked  as  very  unusual  at  that 
period  of  the  year.  The  averages  of  the  month  were — lowest, 
46°.5,  highest,  56°.3  Fah. 

November — the  concluding  portion  of  the  agricultural  autumn 
— has  justified  its  original  character  for  fogginess  and  gloom. 
The  barometer  began  to  fall  in  the  evening  of  October  31st,  and^ 
»u  the  twenty-four  succeeding  hours,  had  reached  30  inches ;  the 

•'*nd  above  and  below  crossed,  namely,  south-east  south-west. 
«  acre  was  some  rain  after  fog,  then  sunny  gleams;  temperature, 
■^7°  to  45°.  The  upper  current  prevailed,  and  the  wind  was 
south-west  till  the  fourth  evening ;  a  very  little  rain  fell.  The 
-L*h,  oppressively  warm— 46°,  60°,  50°— haze  early— fine  subee- 
^dipntly.     On  the  5t^i  with  -vind  cbflniored  to  east,  though  then 
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calm,  there  was  haz3  or  fog  till  evening.     6th  to  9th Gloom 

and  haze — no  gleam  of  sun,  but  on  two  occasions  since  October 
26th,  and  then  only  for  a  few  hours.  The  mercury  rose  during 
this  foggy  period  to  30  in.  44  cents.  On  the  10th  a  brisk  north- 
east breeze  swept  away  the  fog,  but  left  a  covering  of  clouds. 
Still  the  ground  dried  apace ;  and  since  the  cessation  of  daily- 
rains,  wheat-sowing  was  effected  auspiciously. 

The  11th  day  is  worthy  of  being  chronicled  as  a  specimen  of 
autumnal  splendour.  The  air  brisk  from  north-east,  yet  balmy 
—lowest  temperature  of  the  night  above  40**;  sun  glorious — 
shade  temperature,  52*" — sunset  affording  the  most  exquisite  suf- 
fused tints  of  orange  and  crimson,  above  and  round  the  horizon. 
The  tintings  also  of  the  trees  were  peculiar ;  for  as  previously 
there  had  been  no  frost  sufficient  to  affect  even  the  scarlet  runner 
beans,  the  oak,  beech,  and  elm  trees  still  retained  their  proper 
colouring;  hence,  the  effect  of  the  rich  sky  upon  our  noble 
screens  and  on  wooded  eminences,  was  enchantingly  fine.  The 
plough,  too,  had  now  found  k  thoroughly  good  tilth,  so  drying 
was  the  air. 

The  equability  of  the  temperature  since  the  departure  of  fog 
on  the  afternoon  of  November  8th,  was  remarkable.  The  baro- 
meter retained  its  height,  30.32  cents,  as  a  mean.  The  thermo- 
meter, by  day,  varying  from  46"*  to  50** ;  wind  very  brisk,  from 
east  by  north;  sky  gloomy  and  overcast.  The  mean  tempera- 
ture of  the  second  week,  as  stated  in  the  Gardeners  Clironicle^ 
was  at  Chiswick — maximum,  47%  minimum,  39°.4,  mean,  42^3. 
I  find,  by  regular  comparison,  that  locality  to  vary  in  its  extremes 
considerably,  from  those  of  our  open,  and  rather  elevated  com- 
mon. They  arc  almost  always  rather  warmer  by  night  and  cooler 
at  the  mid-day  observations. 

I  am  now  arrived  at  a  point  when  I  may  assume  the  present 
tense  in  the  few  remaining  remarks  ;  and  on  this  15th  day,  with 
the  same  meteoric  conditions,  though  there  has  been  a  fall  of  a 
few  cents  in  the  barometer  since  its  greatest  altitude,  (30  in.  44,) 
on  the  10th,  I  must  state  that,  so  propitious  has  been  the  seed- 
time, that  wheat  sowing  has  been  furthered  almost,  if  not  entirely, 
to  its  completion.  At  the  same  time,  the  alarm  of  famine,  which 
it  has  been  thought  fit  to  proclaim  throughout  the  land,  appears 
to  have  subsided.  It  is  unquestionably  true  that  oats,  barley, 
and  beans,  must  have  been  scanty  in  return ;  the  dry  season,  at 
so  early  a  period,  determined  their  fate ;  but  in  all  other  crops 
the  supply  is  ample,  and  prices  recede.  The  artifices  of  self- 
interested  dealers  gain  success  for  a  time ;  but  in  the  long  run 
truth  is  discovered,  and  prevails. 

Potatoes  are  short  of  crop  in  the  south,  because  the  young 
tubers  were  droughted ;  but,  as  to  disease,  its  character  at  least 
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is  altered ;  and,  as  I  have  felt  it  a  duty  to  state  on  several  occa- 
sions, it  now  passes  current  as  a  confirmed  fact,  that  the  total 
destruction  of  the  haulm  has  proved  no  certain  indication  of  in- 
fection in  the  tubers.  I  have  judged  it  prudent  to  plant  all  my 
vnnter  stock  in  October,  in  order  to  make  a  change  in  the  condw 
tion  of  the  tubers,  but  not  at  all  with  any  view  to  accelerate  the 
ripening  of  the  crop.  Experience  taught  me  the  diseased  sets 
planted  in  November  did  not  extend  disease,  and,  at  the  same 
time,  that  nothing  was  gained  in  point  of  time;  the  preseat 
attempt,  therefore,  is  purely  experimental ;  the  soil  was  new,  and 
received  no  common  manure.  Over  the  sets,  when  deposited,  9 
or  10  inches  asunder,  in  six-inch  deep  drills,  30  inches  apart,  was 
scattered  a  mere  dusting  of  old  deal  sawdust,  mixed  with  a  third 
of  coal  and  wood  ashes^  and  about  a  peck  of  coal  soot  to  three 
barrows  of  the  other  materials. 

After  November  11th  the  weather  became  cold,  dark,  drying, 
with  a  very  brisk  wind  from  east  by  north,  and  so  remained  tUl 
the  15th,  the  glass  falling  from  30.30  cents,  to  30.16  cents ;  the 
wind  became  east  On  the  16th  it  was  south  by  west;  and  on 
the  17th  there  was  some  drizzling  rain,  the  mid-day  temperature 
rising  from  45**  to  52^  The  sun  broke  forth  on  the  18th,  with 
temperature  55%  and  there  were  alternations  of  brisk  Bhowers» 
the  clouds  breaking  up  into  cumulous  masses,  a  form  which  has 
not  been  assumed  for  several  weeks. 

New  moon  occurs  this  night  at  eleven  o'clock ;  we  have  still  to 
ascertain  whether  the  lunar  phases  produce  any  efiect  on  the 
weather.  It,  however,  is  more  than  probable  that  a  body  so  large 
and  near,  must  exercise  some  reciprocating  electro-magnetie 
power  with  our  planet. 

The  weather,  to  the  day  when  I  am  constrained  to  close  this 
article,  continued  showery,  with  very  fine  sun  during  the  inter- 
vals.    The  atmospheric  pressure  diminishing  to  29  in.  80  cents* 

The  last  month  of  autumn  is  now  within  a  day  of  its  comple- 
tion, and,  with  it,  the  agricultural  year,  according  to  the  position 
*hich  I  have  assumed.  As  a  closer  to  these  characteristics, 
v/hich  have  afforded  evidences  of  extraordinary  meteoric  action, 
t  is  gratifying  to  report  the  termination  of  one  of  the  finest 
vheat  seasons  that  I  have  ever  witnessed  or  reported.  The  dry 
veather,  and  brisk  winds  of  November,  brought  the  ground  into 
me  condition,  and  no  time  was  lost.  The  staple  had  been 
leeply  and  thoroughly  heated ;  the  protracted  rains  of  October 
ollowing  immediately ;  and  now  the  seed  has  germinated,  show- 
nor  the  braird  fine  and  healthy. 

licre  has  been  no  frost — my  own  observations  assure  me  of 
Ins,  and  a  letter  fro'Tr    lertford,  just  come  to  hand,  saying  that 
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the  slightest  attack,  remain  in  security.  My  geraniums  and 
fuchsias  are  in  bloom,  and  several  other  tender  plants.  Are  we 
to  look  for  another  fine  season  ? 

On  the  Potato  Disease^  (continued  from  p.  355.J  By  P.  F.  H. 
Frombero,  First  Assistant  in  the  Laboratory  of  the  Agricultural 
Chemistry  Association  of  Scotland. — According  to  what  I  proposed 
myself  to  do,  I  shall,  in  this  paper,  first  give  a  brief  extract  of 
some  experiments  made  by  Professor  Vrolik  in  Amsterdam,  and 
communicated  by  him  in  a  separate  form — and  further  proceed  to 
offer  some  physiological  remarks  which  may  be  found  to  bear 
upon  the  subject.  I  may  add  here,  that  the  recurrence  of  the 
disease,  which  has  now  been  converted  into  a  most  lamentable  cer* 
tainty,  does  not  tend  to  disprove  the  views  which  I  last  year  was 
compelled  gradually  to  assume. 

Professor  Vrolik's  experiments  chiefly  tend  to  show,  that  even 
diseased  tubers,  planted  in  the  s(h1  in  which  they  got  the  disease 
last  year,  will  produce  perfectly  sound  plants,  and  full  grown, 
ripe  tubers.     His  experiments  are  the  following : — 

In  the  first  place  he  tried  to  grow  winter  potatoes,  a  practice 
which  is  not  followed  in  the  Netherlands.  At  the  same  time  he 
bad  in  view  to  ascertain  the  influence  of  liming  the  cuttings  be* 
fore  planting  them,  and  that  of  the  soil  in  which  diseased  pota- 
toes had  been  growing. 

He  found  diat  this  winter  culture  did  not  succeed  well, 
the  growth  being  weak  and  stunted,  which  he  ascribes  to  the 
coarseness  of  the  kinds  he  used,  and  the  frequent  breaking  off 
the  shoot.  He  obtained,  nevertheless,  from  his  seed  planted 
about  the  middle  of  September,  a  number  of  small-sized  and  com- 
pletely sound  potatoes,  and  not  the  slightest  difference  could  be 
seen  between  those  from  a  diseased  soil  that  were  limed,  and  the 
unlimed  ones  from  pure  land.  They  were  planted  partly  in  a 
garden,  partly  in  land  where  Swedish  turnips  had  been  grewa 
before,  and  partly  in  an  orchard.  The  distance  between  the  sets 
was  eighteen  inches,  and  the  depth  varied  from  about  nine  to 
twelve  inches. 

Being  not  contented  with  this  defective  result,  be  instituted 
another  experiment  with  four  varieties  of  diseased  potatoes, 
among  which  was  one  known  in  this  country  by  the  name 
of  early  kidney.  One  half  of  the  whole  lot  was  planted  in 
the  same  soil  in  which  they  had  been  growing,  or  so  called  dis- 
eased soil,  the  other  half  in  fertile  and  perfectly  sound  land.  He 
had,  therefore,  samples  of  each  variety  growing  in  two  different 
conditions.  Perfectly  healthy  potatoes  were  ako  planted,  partly 
in  affected  partly  in  healthy  soil,  with  a  view  of  ascertaining 
how  long  it  would  take  to  make  them  commence  sprouting, 
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and  what  would  be  their  properties  after  having  commenced  to 
sprout. 

The  diseased  tubers,  which  were  sprouting  before  they  were 
planted,  continued  to  grow  regularly,  passing  through  all  the 
-stages  of  growth.  The  sound  ones  were  four  months  in  the 
-soil  before  they  gave  any  signs  of  vegetation;  but  after  that 
they  grew  vigorously,  and  not  the  slightest  difference  could  be 
perceived  between  those  growing  in  the  pure  and  those  in  the  (so 
called)  affected  soil. 

The  plants  from  the  diseased  tubers,  gave  signs  of  natural 
tleath  after  three  and  a  half  months,  and  therefore  they  may  be  con- 
sidered as  having  employed  the  usual  period.  The  tubers  pro- 
duced by  these  affected  sets,  were  a//,  without  exception, /)er/ec//y 
sound,  and  of  the  best  taste.  They  differed  in  size  according  to 
the  variety  from  \\  hich  they  were  obtained ;  but  samples  shown 
at  a  meetmg  of  the  lioyal  Institution  of  the  Netherlands,  taken 
from  the  flower-pots  in  the  presence  of  the  members,  exceeded 
the  expectation  as  regards  their  size.  One  of  the  varieties,  both 
that  in  diseased  and  in  pure  soil,  had  produced  tubers  with  little 
warts  alternating  with  cavities  on  their  exterior ;  but  this  is  a 
cutaneous  disease,  commencing  in  the  epidermis,  and  onlv  pro- 
ceeding to  a  very  limited  depth  into  the  interior — this  variety  is 
notorious  for  being  every  year,  more  or  less,  affected  by  this 
disease. 

Upon  the  strength  of  these  experiments.  Professor  Vrolik  as- 
sumes as  his  opinion,  that  the  planting  of  pure  and  sound  sets  in 
sound  land,  although  by  no  means  to  be  looked  upon  with  indif- 
ference, is,  however,  not  necessarj'  to  obtain  a  sound  crop. 

Thus  far  Professor  Vrolik.  His  opinion,  expressed  in  the 
same,  page,  that  the  recurrence  of  the  disease  this  year,  if  at  all 
probable,  was  not  likely  to  become  equally  disastrous  and  exten- 
sive, has  been  realized  with  regard  to  Holland,  but,  unfortunately^ 
not  with  regard  to  Great  Britain.  In  this  he  has  been,  equally 
with  others,  contradicted  by  the  state  of  the  crop  of  this  year. 
But  this  cannot,  by  any  means,  be  laid  upon  them  as  a  charge, 
any  more  than  those  who  last  year,  from  some  reason  or  other, 
(not  supported  by  physiological  evidence,)  pronounced  the  ])otato 
'rop  as  doomed^  are  to  be  consirlcred  as  having  hit  tlie  truth  by 
neir  ingenuity. 

Before  proceeding  any  further  witli  stating  and  collecting  a  few 
physiological  principles  that  bear  upon  this  subject,  I  may  be 
)ermitted  to  offer  a  few  remarks  upon  the  native  country  of  the 
^'^tato. 

*^hocver  may  have  been  the  first  importer  of  this  plant  into 
liuiope,  either  Sir  Walter  Kaleigh  or  Sir  Francis  Drake,  or  any 
»fVioi.  .  'in  \  nnmo.i  - -fV,  n>oro  o«  iop<  rx^'^bpMlJfrVj  it  appears  to  be 
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beyond  doubt,  that  the  potato  is  a  native  of  South  America,  that 
it  is  still  found  growing  wild  in  the  Corddleras,  and  that  in  addi- 
tion to  Peru  and  Chili,  perhaps  also  Mexico  may  be  named  as  its 
native  country;  although  Humboldt  and  Bonpland  assert,  that 
in  the  latter  country  tHe  potato  does  not  grow  wild,  being  intro- 
duced from  the  mountainous  districts  of  Peru. 

The  climate  and  productiveness  of  Peru  are  very  variable.  The 
western  part,  between  the  Andes  and  the  Pacific  Ocean,  is  nearly 
one  arid  desert  or  sandy  zone,  without  almost  any  vegetation.  On 
approaching  tow  ards  the  Andes,  both  the  supply  of  water  and 
vegetation  increase.  This  part  is  called  High  I'eru.  Every  cli- 
mate and  almost  every  kind  of  vegetation  is  there  met  with,  until 
the  height  of  11,000  feet  above  the  level  of  the  sea,  which  is  at  the 
line  of  perpetual  snow.  The  elevated  valleys  between  the  Andes 
are  very  fertile,  and  the  climate  is  temperate.  But  by  far  the 
greatest  and  most  beautiful  and  fertile  part  of  Peru  is  situated  on 
the  east  side  of  the  Andes.  In  point  of  climate  and  of  beauty, 
luxuriance  and  variety  of  vegetation,  this  part  is  surpassed  by 
none  in  the  world.  A  multitude  of  rivers  intersect  this  almost 
smooth  table  land  in  every  direction.  The  maxima  and  minima 
of  temperature,  the  sun  being  in  zenith,  have  been  found  to  be 
85°  and  75°  Fahr,  Vanilla,  indigo,  and  an  endless  variety  of  the 
finest  fruits  and  vegetables  grow  here  in  the  natural  state,  and 
among  the  latter  is  the  highly  interesting  potato.  Huanaco,  a 
valley  at  an  elevation  of  6300  feet,  is  the  most  prominent,  in 
every  respect,  of  this  fertile  part  of  Peru. 

Chili,  a  naiTow  strip  on  the  west  declivity  of  the  Cordilleras, 
may  be  called,  as  a  whoky  the  most  favoured  country  of  the  New 
World  in  every  respect,  and  particularly  by  the  beauty  and 
variety  of  its  vegetation.  Its  climate  does  not  essentially  differ 
from  that  of  the  most  fertile  part  of  Peru,  just  mentioned,  to 
which  it  scarcely  yields  in  the  abundance  and  luxuriance  of  its 
vegetable  products. 

Mexico,  which  is  situated  to  the  north,  presents  such  a  differ- 
ence in  its  climate  and  productions,  that  no  general  description 
can  be  given.  Suffice  it  to  say,  that  more  than  two-thirds  of  its 
surface  are  situated  in  the  temperate  region,  and  that  its  rivers 
are  of  little  importance,  although  the  number  of  lakes  is  consi- 
derable. The  most  sudden  changes  of  temperature  and  also  of 
vegetation  are  not  uncommon,  owing  to  the  very  variable  altitude. 
In  the  immense  high  land,  on  the  declivity  of  the  Cordilleras,  the 
temperature  is  more  equal,  and  an  almost  uniform  spring  heat 
prevails  there.  AVherever  the  potato  is  cultivated  in  Mexico,  it 
is  invariably  in  mountainous  regions. 

After  this  brief  glance  upon  the  native  country  of  our  plant,  we 
may  go  on  to  make  some  additional  remarks.     We  proceed  from 
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the  principle,  that  every  plant  grows  naturally  there,  where  soi], 
average  temperature,  and  climate,  are  most  favourable  to  it;  or 
rather,  that  where  we  find  any  plant  growing  wild,  we  may  infer, 
that  there  every  external  circumstance  co-operates  to  nolake  it 
thrive  without  artificial  means.  When,  therefore,  an  attempt  is 
made  to  transfer  a  plant  to  some  other  place  with  a  view  of  eut 
tivating  it,  it  will  thrive  so  much  the  better  the  more  the  new 
abode  approaches  in  its  natural  conditions  to  the  native  country 
itself.  Any  deviation  from  the  normal  state,  in  the  new  region^ 
will  tell  upon  the  appearance  and  properties  of  the  produGe^ 
which  is  now  no  longer  a  purely  natural  one.  The  greater  these 
deviations  are,  the  more  the  difference  is  in  the  requisites  essen- 
tial for  the  growth  of  the  plant,  the  more  serious  will  be  the  in- 
fluence upon  the  state  of  the  plant  itself. 

It  is  the  task  of  the  art  of  culture  to  make  up,  as  mudi  as 
possible,  for  any  such  deviations.  But  as  the  greater  part  of  the 
external  circumstances,  by  which  the  growth  oif  a  plant  is  regit- 
lated,  are  beyond  human  control,  it  can  only  be  by  equivalents, 
or  supposed  equivalents,  that  we  can  try  to  make  up  for  natural 
deficiencies ;  that  is,  when  the  temperature  or  duration  of  the 
seasons  do  not  admit  of  a  plant  being  brought  to  maturity  in  its 
natural  period,  we  apply  manures  of  some  kind,  we  stir  the  soil 
frequently,  to  make  it  throughout  better  accessible  to  the  air,  to 
make  its  particles  more  readily  disintegrate,  and  so  to  yield  a 
more  abundant  supply  of  food,  by  which  the  plant  is  considered 
to  become  capable  of  growing  more  in  a  given  time,  and  to  endure 
a  less  favourable  climate  with  a  certain  degree  of  impunity. 

A  plant,  therefore,  can,  in  our  opinion,  never  become  entirely 
acclimatized,  and  will  always  be  in  want  of  artificial  means  to 
resist  in  some  degree  the  influences  of  circumstances  foreign  to 
its  proper  nature.  But  will  it  be  possible  at  all  so  to  compen- 
sate for  this  deficiency  of  certain  conditions,  by  the  introductioii» 
or  rather  by  the  overcharge  of  others  ?  Is  it  in  accordaooe  with 
the  laws  of  nature,  that  conditions  of  an  entirely  different  kind 
can  replace  each  other  so  effectually,  that  the  healthy  growth  of  the 
individual  is  not  at  all  impaired  ?  And  if  the  unfavourable  conse- 
quences of  such  an  abnonnal  state  of  things,  of  such  a  totally 
artificial  culture,  be  not  visible  at  once,  what  warrants  us  to  ima^* 
dne,  that  the  organism  of  the  plant  and  its  fimctions  will  remain 
•^laffected  and  act  regularly  during  a  long  series  of  years? 
I'laiits  are  living  beings,  as  well  as  animals,  and  however  little 
s  as  yet  understood  of  their  vital  functions,  of  this  we  are  toler- 
ably certain,  that  they,  as  w^ell  as  animals,  are  subject  to  certain 
•°gular  laws,  and  that  any  deviation  from  those  laws  will  not  be 
vaiiting  of  its  peculiar  consequences,  which  will  be  in  propor- 
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Keeping  this  in  view,  we  will  naturally  ask,  can  it  be  that  t&e 
increase  of  the  food  of  a  plant  will  compensate  for  the  decrease  of 
external  temperature  ?  Can  it  be  that  an  excess  of  nutritiTe 
matters  will  so  strengthen  the  constitution  of  a  plant,  that  h  will 
bear  without  disadvantage  the  influence  of  a  colder  or  more  rari- 
able  climate,  than  its  parent  in  its  native  country  was  accns. 
tomed  to  experience.  We  know  that  in  tte  animal  kingdom 
there  is  a  law,  according  to  which  a  degenerated  oftpring  jGrom  a 
nobler  parent  will  be  content  with  less  advantageous  food  or  cli- 
mate, that  in  fact  the  degree  of  degeneration  will  bear  some  relar- 
tion  to  the  manner  of  living  required,  and  that  no  other  serious 
consequences  will  ensue. 

It  is  also  asserted  by  some — although  we  are  far  from  uncon- 
ditionally subscribing  to  the  assertion — that  an  animal,  when  liv- 
ing in  a  cold  climate,  will  take  so  much  more  food,  as  will,  by  a 
so-styled  combustion,  produce  an  increase  of  animal  heat  ade- 
quate to  the  decrease  of  the  external  temperature. 

But  this  presumed  analogy  between  the  animal  and  vegetable 
kingdom  has  too  frequently  been  extended  beyond  its  proper 
limits,  so  as  we  would  feel  inclined  to  reason  upon  it  as  on 
safe  ground.  Without  saying  any  thing  more,  we  would  only- 
draw  attention  to  our  yet  most  defective  knowledge  of  the  func- 
tions of  plants,  and  who  will  think  it  reasonable  to  assert,  that  in 
an  almost  unknown  world  something  takes  place  in  a  certain 
manner,  because  it  thus  happens  in  one  that  is  better  known  f 

But  let  me  inquire  what  is,  according  to  our  present  know- 
ledge, the  influence  of  soil,  climate,  and  temperature,  upon  the 
development  of  a  plant,  and  how,  on  the  other  hand,  are  we  to 
understand  the  manner  in  which  that  development  is  brought 
about  by  the  act  of  increased  nutrition  ? 

The  influence  of  a  soil  upon  the  growth  of  a  plant  b  twofold, 
either  chemical  or  physical  Its  chemical  influence  consists 
in  the  containing  of  a  certain  proportion  (^  various  organic  and 
inorganic  substances,  which  the  plant  requires  for  its  growth,  and 
which,  after  having  been  dissolved  by  the  liquids  in  the  soil,  are 
taken  up  by  the  roots ;  no  doubt  after  these  substances  have  pre- 
viously formed  certain  mutual  combinations,  whieh  are  succes- 
sively again  decomposed  within  the  plants ;  for  it  is,  in  our  o|m- 
nion,  chiefly  on  the  elementary  substances  being  in  a  nascent 
state,  that  their  action  in  assisting  the  vital  functions  of  the  plant 
depends. 

What  we  mean  by  physical  influence  is  not  less  clear;  it  means 
the  structure  of  the  soil,  as  afibrding  by  its  degree  of  porosity  a 
more  or  less  easy  entrance  to  the  roots,  and  at  the  same  time 
varying  in  its  power  of  retaining  moisture,  and  of  giving  free  ad- 
mission to  the  atmospheric  air.     The  development  of  the  roots 
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of  a  plant  will  be  freer,  the  greater  the  number  of  pores  in  the 
soil,  and  the  more  moveable  the  particles  are  that  come  in  their 
way.  But  we  would  particularly  draw  attention  to  the  influence 
of  the  soil  as  a  whole  upon  the  form  and  nature  of  the  parts  that 
are  placed  in  it  It  is  a  well-known  fact,  that  when,  under  oeN 
tain  precautions,  a  tree  is  inverted  with  its  leaves  and  branches 
into  the  soil,  and  its  roots  and  rootlets  into  the  air,  the  former  will 
be  converted  into  the  latter,  and  vice  versa.  If  we  bear  in  mind, 
that  it  is  one  of  the  characteristic  properties  of  the  roots,  that 
they  emit  their  fibrils  from  any  point,  and  not  from  fixed  points 
or  buds,  as  is  the  case  with  the  branches  and  leaves,  we  will  see 
that  the  soil  has  exercised  here  a  very  material  influence.  By 
its  agency,  the  regularity  of  the  places  where  the  roots  of  the 
branches  (leaves)  are  produced,  has  become  deranged,  and  any 
point  of  the  modified  branches  becomes  capable  of  producmg 
fibrils. 

To  understand  the  importance  of  this  change,  it  may  be  neces- 
sary here  to  remark,  that  the  branches,  like  the  stem  itself,  have 
all  a  medullary  canal  with  the  medulla  enclosed  in  it,  and  that 
from  this  canal  vessels  proceed  towards  each  fixed  point  or  bud, 
from  which  leaves  are  to  be  produced.  This  canal  is  wanting  in 
far  the  greater  part  of  roots,  and  the  regularity  of  the  arrangement 
of  the  diflerent  layers,  so  striking  in  stem  and  branches,  is  not  to 
be  found  here;  and  hence  may  arise,  that  from  any  part,  possibly 
owing  to  the  presence  on  that  spot  of  a  greater  supply  of  food  in 
a  state  of  decomposition,  new  shoots  can  be  produced.  Prom 
this  we  see,  that  in  the  cases  here  stated,  the  soil  must  have  actu- 
ally been  operative — changing  the  structure  of  the  branches, 
and  at  the  same  time,  that  the  roots,  placed  beyond  the  influence 
of  the  soil,  must  have  undergone  an  equally  important  change. 

This  influence  of  the  medium  in  which  the  part  of  a  plant  is 
placed,  is  no  less  perceptible  in  the  formation  and  structure  of  a 
tuber,  such  as  the  potato  is.  A  tuber  is  nothing  else  than  a 
subterraneous  bud  having  all  the  essential  parts  of  a  bud  above 
ground,  and  therefore  of  a  stem  also,  with  some  modifications  as 
to  the  state  of  development  of  the  several  parts.  But  we  seldom 
or  never  find  in  a  tuber  that  regularity  of  the  different  layers  and 
external  form,  which  a  common  bud  exhibits.  The  so-called 
'^yes  or  germs  into  which  the  vessels  terminate,  are  almost  all 
nronged  towards  one  extremity,  and  very  frequently  not  the 
4ightcst  regularity  can  be  perceived  in  the  form  of  the  whole 
'uber.  Internally,  the  part  corresponding  to  the  bark  of  a  stem, 
■^ut  very  much  increased  in  thickness,  consists  of  a  highly  deve- 
oped  cellular  tissue,  greatly  impregnated  with  moisture,  and  in 
he  case  r^  he  potato,  repleted  vrith  globules  of  starch.  The 
in"!'^  "^^r     .infjiinc  b'^sid'^s  o*^V»<*''  ''ihcfrances,  a  Certain  propor- 
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tion  of  soluble  protein  compounds,  or  albuminous  matter^  but  a 
considerable  quantity  is  also  deposited  in  an  insoluble  state  in 
the  cellular  tissue,  and  mixed  up  with  the  incrustin^  matters  of 
the  cell-walls.     In  the  centre  of  the  potato  we  find  the  part  cor- 
responding to  the  pith  of  a  stem,  also  consisting  of  cells,  which 
are  filled  with  globules  of  starch.     This  central  part  is  produced 
by  the  enlargement  of  the  pith  of  the  shoot,  around  which  there 
seems  to  take  place  a  gradual  production  of  additional  cellular  tis- 
sue.  The  ring  of  spiral  bundles,  which  are  placed  around  the  pith, 
being  analogous  with  the  woody  ring  of  a  stem,  yields  to  this  suc- 
cessive enlargement,  and  is  at  last  converted  into  a  more  or  less 
circular  enclosure.  Here  also,  as  is  the  case  with  roots,  new  tubers 
seem  to  be  brought  into  existence  by  a  peculiar  condition  of  such 
parts  of  the  soil  with  which  the  shoots  are  in  immediate  contact* 
This  might  be  effected  by  a  large  amount  of  decomposing  organic 
matter,  which  communicates  its  own  condition  to  the  protein 
compounds  in  the  shoots,  though  modified  by  the  organized  state 
of  the  latter,  renders  them  first  of  all  more  soluble,  and  then  causes 
them,  along  with  dextrin,  for  a  time,  to  circulate  more  rapidly. 
This  impulse  (so  to  speak)  having  ceased,  part  of  the  dextrin 
consolidates  into  little  membranaceous  bags  or  cells,  upon  which 
a  layer  of  consolidated  albumen  is  almost  simultaneously  depo- 
sited, whilst  another  part  is  held  soluble  by  the  incessant  action 
.    of  the  organic  matter  in  the  soil,  which  continually  enters  the 
roots,  to  be  there  converted  or  remodelled  into  the  same  nitro- 
genous and   non-nitrogenous  substances  that  are  present  and 
active  in  the  Uving  shoots.     This  process  has  some  analogy  with 
fermentation,  although  in  other  respects  it  differs  from  the  latter, 
both  in  its  products  and  in  the  conditions  necessary  to  call  them 
into  existence. 

The  shoots  themselves  have,  in  every  respect,  the  same  struc- 
ture as  the  stem  above  the  ground,  only  differing  by  their  re- 
spective degrees  of  development  In  a  true  stem  there  exists, 
between  the  medullary  canal  and  the  bark,  a  number  of  greatly 
developed  wooden  rings,  which  chiefly  consist  of  elongated  cells^ 
entirely  different  in  form  from  the  cells  of  a  tuber.  We  find  here, 
however,  no  liquid  part;  the  quantity  of  protein  compounds, 
deposited  upon  the  cell-walls,  is  but  very  small,  and  starch  is  only 
present  in  small  quantities  at  a  certain  period  of  the  year,  viz;, 
about  winter  time,  and  limited  to  a  certain  part  of  the  stem,  viz. 
the  medullary  rays.  It  will  further  strike  us,  whilst  the  woody 
tissue  is  the  preponderating  part  of  a  stem — the  bark  being  in 
general  but  little  developed — the  latter,  on  the  other  hand,  in- 
creases in  the  potato  tuber  to  a  comparatively  enormous  extent, 
whilst  that  of  the  woody  rings  remams  insignificant. 

There  is  another  well-known  fact  which  shows  the  great  influ- 
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ence  of  the  soil  upon  the  structure  and  products  of  a  plant,  ire 
mean  the  earthing  up ;  a  practice  which  is  frequently  applied  to 
potatoes,  and  the  eflFect  of  which  is  the  extraction — ^if  I  may  eill 
it  so — of  shoots  and  tubers  from  a  part  of  the  stem,  which,  when 
above  ground,  produced  neither  the  one  nor  the  other.  It  b  pro- 
bable &at  the  moisture  and  the  decaying  organic  matter  of  the  soil 
have  a  great  deal  to  do  with  these  peculiar  actions. 

The  influence  of  climate  and  temperature,  which  we  may  daas 
together,  is  chiefly  operative  upon  the  motion  of  saps  in  the  plant 
Whatever  the  cause  of  that  motion  may  be,  (for  endosmoae  and 
exosmose  are  only  names  for  designating  a  phenomenon  which 
is  itself  still  unexplained,)  we  know  that  it  is  accelerated  by  the 
action  of  the  sun;  for  it  is,  to  a  great  extent,  an  effect  of  this  action 
that  in  spring  the  young  parts  of  plants  are  developed,  nutritive 
parts  having  first  been  dissolved,  and  being  then  conveyed  and 
diffused  throughout  the  plant.  As  the  rapidity  of  that  motion  is 
determined  mainly  by  the  temperature  of  the  air,  so  is  its  regu- 
larity influenced  by  tlie  climate,  and  the  length  and  succession 
of  the  different  seasons.  Upon  this  regularity  the  gradual  deve- 
lopment of  the  several  parts,  in  due  succession  and  proportioDi 
mainly  depends. 

If  we  now  look  at  the  effect,  with  an  increased  quantity  of 
food  produced  within  the  plant,  it  will  strike  us,  that  this  is  of  a 
different  nature.  As  the  kind  of  soil  influences  the  quality  of 
the  substances  that  arc  taken  up,  and  the  development  of  the 
parts  placed  in  it,  and  the  climate  and  temperature  act  upon 
the  regularity  and  rapidity  of  the  motion  of  the  sap — so  an 
increased  quantity. of  food  within  a  certain  space,  in  the  shape 
of  manure,  will  change  the  density  of  the  liquid  in  die  soil,  and 
there  can  be  little  doubt,  that  this  change  must  seriously  affect 
the  thin  membranes  at  the  extremities  of  the  roots,  through  which 
these  liquids  have  to  pass,  if  the  opinion  of  a  great  chemist 
and  physiologist  of  the  present  day  be  correct,  vie.  that  the 
various  proportions  in  which  different  substances  in  the  soil 
are  taken  up  by  the  roots  of  difierent  plants,  are  caused  by  the  said 
membrane  having  in  different  plants  a  different  power  of  trans- 
mission for  the  same,  and  in  the  same  plants  for  different  sub- 
stances— then  we  could  understand  so  much  of  the  effect  of  too 
concentrated  solutions  of  food  existing  in  the  soil  by  the  admix- 
ture of  manures,  so  as  to  produce  by  reiterated  occurrences 
nn  entirely  abnormal  state  of  these  highly  important  and  chaxao- 
ujristic  membranes,  by  which  the  extremities  of  the  tender  roots 
*ire  closed.  Whether  the  food  has  been  too  concentrated  gene- 
rally, or  overloaded  with  one  or  two  peculiar  ingredients— both  . 
>>ould  tend  very  much  to  produce  the  same  effect. 

Be  this  fiQ  jf  -nav.   V"  i^*v^l'  '<•  no*^  •»«  ^U-founded  opinion,  that 
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the  application  of  a  nutritive  liquid  of  greater  strength  and 
density,  so  far  from  counterbalancing  the  deficiencies  of  other 
Idnds,  will  more  and  more  derange  the  normal  functions  peculiar 
to  the  potato  in  our  case,  and  thus  gradually  render  it  less  able 
to  withstand  the  variations  of  climate  and  temperature.  It  is 
not  in  accordance  with  physiological  principles,  that  anomaly  of 
one  kind  can  be  renderwl  harmless  by  some  other  anomaly :  the 
two  or  three  together  will  rather  <XM)perate  to  change  the  nature 
of  the  plant  more  and'  more.  The  so-called  improved  methods 
of  cultivation  may,  and  actually  have  to  some  extent,  increased 
the  produce  of  the  potatoe  amaeingly,  and  in  this  manner  both 
the  wants  of  the  increasing  population  and  of  increasing  avidity 
have  been  fulfilled ;  but  the  history  of  the  various  and  frequently 
returning  diseases  of  this  valuable  plant  every  ¥rhere,  and  in 
almost  every  kind  of  soil  and  climate  where  cultivated,  tells  us 
plainly  that  the  laws  of  nature  cannot  be  transgressed  with  im- 
punity, whilst  the  present  disease,  probably  prepared  by  vari- 
ous lighter  forms,  appears  as  a  last  seal  upon  the  sentence  of 
nature. 

We  may  now  be  permitted  to  approach  a  point  which  is 
attended  with  various  diflSeulties,  and  which  may  resemble  a 
kind  of  criticism  of  the  various  opinions  that  have  been  oflfered 
as  to  the  cause  of  the  present  disease.  We  shall,  however,  only 
touch  upon  one  or  two  general  points,  and  will  ofier  our  re- 
marks as  they  arose  in  our  mind  after  reading  and  considering 
these  opinions. 

The  first  impression  was  a  general  conviction  of  the  weakness 
of  the  foundations  of  our  present  physiol<^ical  knowledge  of 
plants,  derived  from  the  ambiguity  with  which  several  arguments 
of  various  theories  have  been  proposed.  In  fact,  we  were  told 
by  some  defenders  of  direct  atmospheric  influence,  that  it  was 
merely  a  decrease  in  the  temperature  about  the  thne  of  ripening 
of  the  tuber,  by  which  this  mysterious  disease  vms  caused.  Now, 
this  year  it  has  returned  at  a  n^uch  earlier  period.  Has  the  time 
of  ripening  been  hastened ;  and  if  so,  by  what  cause  ?  And  is 
there  any  evidence  of  such  a  decrease  in  temperature  having 
taken  place  this  year  ?  Besides,  did  such  a  decrease  exist  last 
year  every  where  ?  Other  defenders  of  the  same  theory  assume^ 
that  it  was  the  sudden  change  of  wet  and  cold  to  hc^  weather 
by  which  this  calamity  was  occasioned;  and  others  state,  in 
addition,  that  the  unripe  condition  of  the  seed  from  the  former 
year,  and  the  protracted  cold  of  the  ensuing  winter,  preventing 
the  due  preparation  of  the  land,  were  either  the  aggravaUng  or 
the  chief  causes  of  the  disease.  Hav«  these  circmnstances 
occurred  this  year,  and  have  they  been  general,  wherever  the 
disease  has  prevailed,  or  prevails  at  present  i   Uwe  further  come 


541        THE  FARMER'S  NOTE-BOOK. — NO.  XIV. 

to  the  manner  in  which  this  atmospheric  influence  is  said  to  have 
acted,  then  we  meet  again  several  vague  expresaionsy  and  find 
that  unproved  things  are  taken  for  granted.  Some  speak  of  the 
organism  of  the  potato  having  become  repleted  with  moisture, 
and,  therefore,  the  pores  being  checked  by  some  of  the  above  cir- 
cumstances, exceedingly  liable  to  undergo  putrefaction.  Others 
are  of  opinion,  that  one  constituent  of  the  organism  of  the  potato 
has  been  produced  to  the  disadvantage,  at  the  expense  of,  or  at 
least  in  greater  proportion  than  the  others,  and  that  this,  no 
matter  in  what  way,  has  been  the  cause  of  a  weakened  organism, 
and  consequently  of  the  disease.  Others  again  explain  the 
action  of  the  atmosphere  as  merely  serving  as  a  vehicle  to  (what 
they  imagine  to  exist  in  it  every  where)  myriads  of  minute  seeds 
of  fungi,  which,  when  the  air  is  in  a  comparative  rest,  should  be 
enabled  to  enter  into  the  minute  pores  or  stomata,  which  exist 
chiefly  on  the  surface  of  the  leaves.  This  is  one  modification  of 
the  fungal  theory,  of  which  another  is,  that  the  seeds  or  sprouts 
of  the  fungus  are  inherent  to  the  potato,  growing  up  along  with 
it,  and  only  developing  themselves  in  case  external  eircum- 
slances  occur  that  are  favourable  to  their  growth,  and  which,  it 
is  understood,  ought  at  the  same  time  to  be  unfavourable  to  the 
growth  of  the  potato.  In  this  modified  theory,  therefore,  the 
atmosphere  does  not  act  merely  as  a  vehicle.  If  we  consider  m 
what  manner  the  defenders  of  this  fungal  theory — ^who  ascribe 
the  cause  of  the  disease  to  the  action  and  the  very  existence  of  a 
fungus  or  parasite — explain  the  particulars,  we  will  again  find  a 
discrepancy ;  for  some,  confining  themselves  to  mechanical  action 
chiefly,  think  that  the  fungus,  whilst  developing  itself  from  the 
interior  or  cellular  tissue,  extends  its  ramifications  through  the 
pores  or  stomates  in  such  a  manner  that  these  are  entirely 
closed  up,  and  thus  the  plant  is  made  to  die  from  want  of  per- 
spiration and  absorption,  or,  more  generally,  from  the  action  of 
the  stomates  being  thus  essentially  interfered  with.  Analogy 
has  here  been  drawn  from  the  phenomena  of  the  animal  king^ 
dom,  although,  as  is  frequently  the  case,  the  grounds  for  this 
analogy  have  never  been  positively  and  clearly  stated  and  proved. 
Another  way  of  viewing  the  matter  is,  that  the  developing  fungus 
robs  the  mother  plant  of  its  nourishing  sap,  and  makes  it  die 
from  exhaustion ;  while  others  still  less  positive  in  their  reason- 
ing do  not  hesitate  to  state,  that  the  fungus  poisons  the  parent 
|)limt,  without  thinking  it  even  necessary  to  explain  the  nature 
jf  the  fungus,  the  kind  of  the  poison,  and  to  prove  that  such  a 
vegetable  poison,  if  existing,  would  be  able  to  kill  the  plant 

One  of  the  grounds  produced  by  those  that  adhere  to  the 
iuiigal  theory,  and  seemingly  considered  as  impregnable,  is,  that 
tb«  «pecies  of  fungus  that  are  related  to  the  fungus  of  the  potato 
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do  not  live  upon  putrescent  matter.  But  even  granting  that  the 
observation  of  the  habits  of  such  minute  beings  could  be  executed 
with  sufficient  certainty,  and  that  it  was  literally  true  that  the 
botrytis  of  the  potato  cannot  live  upon  putrescent  matter,  the 
existence  of  these  fungi  in  ordinary  putrescent  substances  does 
not  necessarily  prove  that  they  are  the  causes  of  the  putrefac- 
tion. The  term  "  putrefaction  "  is  still  so  vague  and  indefinite, 
and  is  frequently  applied  to  so  many  similar  and  yet  different 
phenomena,  that  it  is  quite  possible  that  at  a  certain  state  of 
fermentation,  which  is  not  a  real  putrefaction,  moulds  or  fungi 
may  be  produced,  which  speedily  disappear  again,  because 
another  state  of  fermentation  has  commenced,  characterised  by 
the  production  of  new  fungi,  and  at  the  same  time  attended 
with  circumstances  unfavourable  to  the  existence  of  the  former. 
In  every  different  state  of  fermentation  new  combinations  are 
formed  and  others  destroyed,  new  forms  are  produced;  and  all 
this,  aided  by  variations  of  temperature  in  the  fermenting  sub- 
stance, may  very  well  give  rise  to  various  and  constantly  dtered 
forms  of  these  microscopic  cryptogams. 

According  to  our  before-mentioned  intention,  we  shall  not 
enter  at  present  upon  any  discussion  as  to  the  probable  cause ; 
for  no  other  reason  than  that  our  ideas  have  not  yet  been  suffi- 
ciently matured,  and  require  further  proofs  and  further  chemical 
investigations.  Hence  it  cannot  enter  into  our  mind  positively 
to  propose  any  cure  as  yet,  although  the  cutting  of  the  shaws, 
even  if  the  tuber  might  not  be  quite  ripe,  which  was  perhaps  a. 
matter  of  doubt  at  the  period  in  which  the  disease  commenced 
this  year,  will  be  effectual,  provided  the  tuber  itself  had  not  yet 
been  affected. 

Whatever  others  may  say  or  think,  it  is  doubtless  that,  until 
the  cause  of  this  disease  is  known,  no  efficacious  remedy  can 
reasonably  be  expected  to  be  found.  It  is  the  department  of 
science  to  proceed  from  Jlxed  points,  from  causes  into  effects,  and 
every  other  way  is  hardly  deserving  of  any  other  name  than  that 
of  empiricism. 

We  would  go  further  still,  and  say,  that  even  although  the  cause 
were  duly  known,  however  indispensable  this  may  be,  we  could 
not,  however,  from  the  defective  state  of  our  knowledge  of  the 
physiology  and  pathology  of  plants,  undertake  the  cure  with  the 
same  confidence  of  success  with  which  the  physician  places  him- 
self before  his  patient,  to  attack  and  overcome  an  illness. 

But  still,  without  being  acquainted  with  the  cause  of  the  disease, 
a  variety  of  remedies  will  be  tried  in  vain,  and,  what  is  worse, 
remedies  which  may  easily  injure  a  plant  which  has  frequently 
been  unnaturally  cultivated.  The  steeping  in  dilute  sulphuric 
acid,  dusting  with  lime  and  gypsum,  the  application  of  sulphate 
of  copper,  arsenic,  &c.,  may  prove  beneficial  for  the  moment,  but 
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how  all  this  will  aflTect  and  alter  the  nature  of  the  potato^  it  i« 
only  for  future  experience  to  make  out.  Such  kinds  of  treatment 
will  be  resorted  to,  if  we  proceed  upon  the  belief  that  a  fungus 
acts  as  the  cause  of  the  disease.  The  purpose  is  to  kill  the 
enemy;  but  does  one  always  sufficiently  consider  that  the  in- 
jury intended  for  it  may  not  also  affect  its  victim  ?  We  mighty 
perhaps,  ask  the  propounders  of  this  fungal  theory,  whether  the 
growth  of  this  parasite  is  promoted  by  atmospheric  influence* 
alone,  or  if  the  weakness  of  the  parent  plant  be  a  condition  also? 
whether  one  of  the  two — and  if  so,  which — be  the  chief  condition 
for  the  growth  of  the  parasite,  or  whether  these  two  causes  de- 
pend upon  each  other?  With  regard  to  this,  it  can  scarcely  be 
assumed,  that  the  weakening  of  the  parent  plant  should  so  soon 
be  caused  by  the  state  of  the  atmosphere,  which  is  seldom  or 
never  the  same  in  two  successive  years.  As  long  as  this  point 
is  undecided,  it  is  uncertain  whether  the  plant  should  be  cured 
directly,  or  indirectly  by  destroying  its  enemy,  and,  in  fa6t,  the 
few  satisfactory  results,  hitherto  obtained  by  one  of  the  ttbove* 
mentioned  remedies,  show  that  the  general  ejffect  has  been  f» 
from  encouraging. 

But  if  we  adhere  to  the  opinion,  that  the  unfaveurable  state  of 
the  weather  has  been  the  direct  cause  of  the  disease,  by,  no  mat* 
ter  in  what  way,  altering  the  functions  of  the  plant,  then  therein 
certainly  something  true  in  Professor  Morren's  remark,  that  this 
theory,  in  point  of  curing  the  disease,  is  dangerous  in  its  efiecte 
upon  the  mass  of  farmers,  who,  being  powerless  against  such  an 
enemy,  may  easily  fall  into  that  state  of  indilfference,  which  is  not 
unfrequently  considered  as  characteristic  of  their  class.  Another 
fear  existing  last  year,  that  they  might  think  the  recurrence  of 
precisely  the  same  state  of  the  atmosphere  so  unlikely,  that  they 
would  entrust  their  tubers  to  the  soil  without  any  precautions 
being  taken,  has  now  made  room  for  another,  that  they  will  per- 
haps no  longer  entrust  the  seed  to  the  earth,  but  allow  the 
useful  potato  to  go  altogether  out  of  cultivation.  Such  eflects 
could  scarcely  be  prevented  from  mastering  a  class  of  men 
who  are  generally  so  beset  with  prejudices,  and  it  becomes  so 
much  the  more  the  duty  of  the  enlightened  to  enlighten  them, 
and  not  to  rest  until  their  aim  is  obtained,  and  better  modes 
of  culture,  founded  upon  physiological  principles,  are  intro- 
duced. 

The  remedy,  which  results  from  the  application  of  the  epi- 
demic theory,  seems  certainly  to  be  entirely  in  the  power  of  the 
farmer,  without  being  attended  with  the  injurious  effects  that 
may  follow  from  the  attempt  of  destroying  the  parasite  directly: 
we  mean  the  enclosure  of  the  potato  fields,  to  prevent  the  sup- 
posed introduction  of  the  imagined  seeds  of  the  parasite  by 
currents  of  air.    Yet  if  this  remedy,  as  is  likely,  might  prove 
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ineffectual,  the  opportunity  of  preserving  the  crop  is  gone,  and 
the  evil  will  rage  on  undisturbed. 

But  there  is  something  more  reasonable  in  the  idea,  to  turn 
the  whole  attention  to  the  diseased  plant  itself;  to  allow  those 
to  be  lost  that  are  hopelessly  attackec^  to  be  cautious  in  attempt- 
ing to  employ  the  less  diseased  for  seed,  and  to  be  satisfied  with 
employing  what  has  hitherto  escaped,  either  of  fine  or  of  coarse 
varieties.  If  this  be  accompanied  with  judicious  cultivation ;  if 
sound  seed,  chiefly  from  varieties  that  have  suffered  least,  be 
planted  in  soils  similar  to  those  where  the  disease  has  least  pre- 
vailed, and  if  the  methods  be  imitated  of  those  who  have  had 
small  or  moderate,  but  comparatively  sound,  crops — as  well  in  re- 
gard to  treatment,  kind  and  quantity  of  manure,  and  period  of  ap- 
plication, as  to  depth  of  planting,  distance  between  the  plants,  and 
time  and  mode  of  cutting,  then  something  is  put  into  the  power 
of  the  farmer,  which  being  faithfully  copied  from  the  prescrip- 
tions of  nature,  may  justify  the  persevering  man  in  expecting  a 
slow,  but  gradual  and  continual  remedy,  and  recovery  of  what 
has  been  lost.  We  look  upon  a  sudden  and  entire  cure  almost 
as  an  impossibility. 

Among  the  many  conceptions  that  have  been  formed  with  re- 
gard to  this  case,  one  general  deduction  seems  to  be  natural,  viz. 
—that  a  disease,  so  general  and  occurring  under  so  manifold  cir- 
cumstances, and  yet  presenting  so  much  similarity  in  its  appear* 
ance,  must  have  had  one  general  cause,  which  existed  every 
where,  and  was  only  modified  by,  but  remained  further  unchanged 
under  all  accessory  influences.  The  mysterious  nature  of  this 
cause,  and  the  obstinacy  of  its  effect,  ought  to  stimulate  us  to 
increase  our  efforts,  to  enter  into  the  most  minute  details,  to  con- 
sider the  most  minute  particulars  that  may  bear  upon  the  know- 
ledge of  the  physiology  of  the  plant ;  for,  as  we  stated  above, 
no  certainty  can  arise  from  proceeding  upon  uncertain  principles. 

In  conclusion,  we  would  oflfer  the  following  brief  statements, 
which,  if  fully  borne  out  by  more  extensive  investigations,  might 
not  be  unproductive  of  beneficial  results. 

Every  species  of  plant  appears  to  require  a  certain  definite 
proportion  of  substances  in  its  organism,  to  make  it  operate  re- 
gularly for  its  healthy  growth.  Too  great  a  deviation,  exceed- 
ing a  certain  maximum  or  minimum,  will  have  an  injurious 
influence  upon  the  growth,  by  either  accelerating  or  retarding  it 
in  too  great  a  degree. 

As  soon  as  a  plant,  both  the  parts  that  live  in  the  air  and 
those  placed  in  the  soil,  have  obtained  their  proper  quantity  of 
constituents,  the  growth  is  completed.  After  that,  it  will  take 
up  nothing  or  little  more,  and  being  continually  placed  in  the 
midst  of  substances  that  are  always  in  a  state  of  decomposition — 
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which  was  before  a  requisition  for  the  growth  of  the  plant,---thi8 
state  will,  after  the  growth  is  completed,  communicate  itself 
to  the  plant  and  its  constituents.  This  will  be  the  case  even 
although  the  plant  be  perfectly  sound,  (and  we  do  well,  therefore, 
to  remove  a  product  from  the  plant  when  ripe  and  fully  grown;) 
but  much  more  rapidly  when  it  is  in  a  state  of  ill  health.  Both 
the  want  of  activity  of  the  cells  and  their  contents,  when  the 
growth  is  too  languid,  and  their  too  great  activity  when  the  growth 
is  too  quick  and  strong,  will  predispose  the  plant  to  this  chemical 
change.  The  altered  energy  of  the  action  of  the  matter,  of 
which  it  is  composed,  will  continue  after  the  growth  has  ceased, 
but  now  it  will  proceed  in  another  direction;  all  the  peculiar 
properties  and  combinations  of  matter,  which  present  themselves 
during  lifetime,  and  on  whose  existence  the  vital  actions  dependi 
being  now  obtained  and  produced,  another  series  of  properties 
exhibit  themselves,  and  a  number  of  other  combinations  is  formed 
If  the  growth  has  been  too  languid,  those  combinations,  necessary 
for  the  performance  of  the  vital  functions,  will  not  be  produced 
in  sufficient  quantity,  and  the  altered  activity  of  matter  will  com- 
mence before  the  growth  is  completed.  In  case  the  growth 
were  too  rapid  and  strong,  the  same  increased  activity  of  matter 
will  continue  after  the  plant  has  reached  its  maximum  of  growth^ 
but  will  now,  of  necessity,  take  another  course ;  the  plant  absorb- 
ing nothing  more,  and,  consequently,  vital  action  resting,  decompo- 
sition sets  in,  and  the  degree  of  its  action  is  entirely  dependent 
upon  the  activity  of  matter,  which  again  is  determined  by  the 
quantity  of  substances  fit  for  undergoing  decomposition,  in  a  cer- 
tain space,  and  upon  the  co-operation  of  temperature,  air,  and 
humidity.  It  might  be  of  some  importance,  to  view  in  connec- 
tion with  this,  the  early  appearance  of  the  disease  this  year, 
although  it  seems  uncertain  whether  the  time  of  ripening  or  full 
growth  had  also  arrived  sooner. 

It  is  a  fact,  that  diseased  potatoes  sprout  with  remarkable 
rapidity;  whilst  the  experiments  of  Professor  Vrolik,  above 
mentioned,  show  that  perfectly  sound  potatoes  remain  in  th^ 
soil  for  four  months  without  any  signs  of  sprouting  being  per- 
ceptible. This  fact  does  not  contradict  the  above-mentioned  idea, 
and  will  actually  tend  to  corroborate  it,  if  it  may  be  proved  by 
experience  that  diseased  tubers,  although  producing  plants  that 
remain  healthy  for  a  time,  will,  however,  make  them  inherit^  as 
it  were,  their  own  unnatural  rapidity  and  luxuriance  of  growth, 
and  the  consequences  attending  these. 

What  has  been  here  said,  we  repeat,  are  merely  ideas  to 
which  we  are  far  from  attributing  any  practical  value.  Time  will 
show,  and  further  investigations,  entered  into  with  perseverance, 
will  prove  how  far  these  ideas  deviate  from  reality  and  truttu 
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Electro- Culture,  By  Mr  George  W.  Hay,  Whiterigg,  Rox- 
burghshire.— A  year  or  two  ago  the  agricultural  world  was  some- 
what agitated  by  statements  emanating  from  Dr  Forster  of  Fin- 
drassie,  of  so  novel  a  description,  that  many  were  induced  to  fol- 
low the  plan  adopted  by  him  for  obtaining  from  the  ground  a  much 
larger  produce  than  it  was  possible  to  do  by  any  other  means. 
Whether  others  were  as  fortunate  as  himself  in  electro-culture,  I 
am  not  aware,  but  I  am  sure  in  my  own  case  that  I  have  derived 
no  benefit  from  following  his  instructions.  At  the  same  time,  I 
have  had  much  gratification  in  pursuing  the  course  pointed  out 
by  him,  as  well  as  in  adopting  the  ideas  of  Dr  Fyfe  and  Mr  Stur- 
geon, who  have  tried  various  experiments  on  the  subject. 

I  am  much  disappointed  that  no  practical  farmer  has  written 
on  electro-culture,  as  the  ultimate  benefit,  if  any,  to  be  derived 
from  it,  must  accrue  to  him,  and  not  to  the  man  of  science ;  and 
it  is  solely  to  supply  such  a  desideratum  that  I  have  been  induced 
to  give  some  results,  which,  I  regret  to  say,  are  not  in  favour  of 
that  "  new  agent,"  which  a  sanguine  writer  in  the  "  Economist " 
some  time  ago  said  "  as  one  likely  before  long  to  produce  as 
great  a  revolution  in  agriculture  as  the  inventions  of  the  steam- 
engine,  or  the  spinning-jenny  have  done  in  manufactures,"  "  and 
as  likely  to  present  a  very  full  compensation  for  the  exhaustion 
of  Ichaboe." 

I^ast  year  we  had  a  large  pamphlet,  containing  a  collection  of 
agricultural  matter,  chiefly  relating  to  recent  improvements  and 
experiments,  interspersed  with  scientific  observations  from  Mr 
Mechi,  who  is  an  improver  and  experimenter  to  some  extent,  and 
who  told  us  "  that  he  was  to  electrify  some  fifty  acres  or  more," 
and  for  the  results  of  which  I  have  been  anxiously  looking. 

In  the  March  number  of  this  Journal,  we  have  a  long  and 
elaborate  essay  by  Mr  Sturgeon,  who  supports  the  views  of  Dr 
Forster,  and  details  a  number  of  experiments  conducted  by  him- 
self; but,  unfortunately,  their  results  are  not  tested  by  weighing; 
although  we  have  his  testimony,  along  with  that  of  the  reapers 
and  others,  that  the  several  plots  of  ground  electrified  were  supe- 
rior to  other  portions  of  the  fields. 

On  the  other  hand,  we  have  the  several  experiments  conducted 
by  Dr  Fyfe,  given  in  a  paper  read  before  the  Society  of  Arts, 
Edinburgh,  and  all  of  which  were  unsuccessful.  The  observa- 
tions which  I  have  made  entirely  coincide  with  his  as  regards 
the  wires'  action  on  the  magnetic  needle,  and  I  would  consider 
Dr  Fyfe's  evidence  conclusive  on  this  point,  as  he  used  copper 
wires  in  his  experiments,  while  Dr  Forster  used  iron; — my  own 
trials  were  with  iron  wire,  and  I  found  the  deflections  varied  ac- 
cording to  the  position  of  the  needle. 

In  the  postscript  to  Mr  Sturgeon's  essay,  which  is  evidently 
penned  with  a  view  to  counteract  the  effects  which  Dr  Fyfe's 
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paper  might  be  considered  to  have  upon  his  own,  it  is  said,  **  Now, 
as  it  is  possible  that  the  magnetic  action  in  question  was  due  to 
the  iron  wire  employed  at  Findrassie,  Dr  Fyfe's  copper  wire  would 
not  produce  a  similar  result,"  which  I  take  as  a  tacit  acknow- 
ledgment that  such  was  the  case ;  and,  with  regard  to  the  re- 
marks on  the  galvanic  experiments,  I  can  only  say,  that  in  three 
trials  conducted  by  myself,  and  having  no  connexion  whatever 
with  the  ground,  I  failed  to  produce  the  expected  results. 

Again,  we  have  successful  experiments  on  turnips,  &c,  by  Mr 
Sheppard ;  but  who,  while  he  tells  us  that  "  the  largest  turnip 
was  found  to  measure  40^  inches  in  circumference,  and  to  weigh 
16^  lbs,"  also  says,  that  "the  aggregate  weight  of  the  turnips, 
on  the  galvanised  plot,  was  27^  lbs. ;"  so  that  the  other  turnips, 
on  the  same  plot,  must  have  been  very  small,  only  11  lbs,  being 
allowed  to  them ;  but  still  this  is  exactly  double  the  aggregate 
weight  of  the  whole  turnips  growing  in  the  natural  manner, 
which  is  a  great  result ;  but  while  he  mentions  the  great  differ- 
ence between  the  two  products,  he  candidly  adds,  **  but  how  far 
the  above  increase,  on  the  galvanised  side,  was  really  due  to  this 
cause,  or  to  any  unknown  accidental  circumstance  of  seed  or 
soil,  it  would  have  seemed  premature  to  decide  from  the  result 
of  a  single  trial." 

AVith  this  remark  I  entirely  concur ;  for  in  selecting  a  plot  of 
ground  in  a  garden,  as  has  been  done  in  almost  every  case,  we 
cannot  tell  in  what  state  the  ground  is  at  the  time — how  it  has 
been  cropped — how  it  may  have  been  manured ;  and  in  the  few 
seeds,  or  few  plants,  experimented  on,  such  diversity  exists, 
that  we  often  make  false  conclusions,  and  so  give  to  the  agent 
we  have  made  use  of,  a  merit  to  which  it  has  no  claim. 

My  regret  is,  that  all  the  experiments  made  known  to  the  pub- 
lic, as  far  as  I  can  ascertain,  are  on  a  small  scale,  with  the  ex- 
ception of  Dr  Forster's,  and  have  either  been  conducted  by 
means  of  a  galvanic  apparatus,  or  on  the  Findrassie  principle ; 
but  to  so  minute  an  extent,  as  to  leave  doubts  in  the  mind  of 
the  agriculturist  whether  or  not  he  should  incur  the  estimated 
expense  of  L.l  per  acre  over  and  above  his  other  heavy  outlays ; 
and  while  there  is  such  a  contrariety  of  opinion  among  scientific 
men,  whether  electricity  forwards  or  retards  vegetation — ^it  is  not 
for  the  farmer  to  undertake  rashly  both  trouble  and  expense 
without  having  something  like  a  certainty  of  being  recompensed. 

It  is  singular  that  so  little  has  been  seen  from  the  pen  of  the 
originator ;  and  it  is  now  two  seasons  since  his  paper  appeared, 
which  related  the  enormous  produce  of  barley  derived  from  the 
experiment.  This  silence  would  seem  to  indicate  that  his  sub- 
sequent experiments,  if  any  were  made,  had  not  produced  the 
same  beneficial  results ;  but  we  can  scarcely  suppose  that  one  trial 
would  have  satisfied  so  expert  an  experimenter  as  Dr  Forster* 
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Haying  tried  three  different  plots  of  ground  in  the  same  field 
and  on  the  same  ridges,  but  with  forty  yards  intervening,  on 
three  different  principles,  and  having  had  corresponding  ploU 
non^-electrified,  I  purpose  to  give  the  results  of  these ;  but  before 
doing  so,  I  may  be  allowed  to  give  the  results  of  three  galvanio 
expe rinients  which  I  raade, 

Fivit  Experiment  with  Creaa  Seed^  on  the  2Qth  June  1846,  at  6 
o'clock,  P.M. — Took  two  pieces  of  board  of  the  same  eiae,  each 
eighteen  inches  long  by  fourteen  inches  broad,  one  of  which  had 
pins  fixed  at  each  end,  about  two  inches  apart*  and  copper  wire 
wound  round  these,  crossing  from  end  to  end  over  the  wholQ 
upper  surface,  the  two  ends  of  the  wire  being  attached  to  the 
wires  of  a  small  jar  galvanic  battery, — a  galvanometer  being  in-^ 
troduced  on  one  side, — and  upon  the  surface  of  the  wires  was 
placed  a  piece  of  flannel  well  soaked  with  wat^r,  upon  which 
was  thickly  sown  the  cress  seed.  This  board  was  set  upon  glass 
jars,  so  as  to  insulate  it,  and  the  terminations  of  the  wires  were 
then  connected  with  the  battery,  wbieb  was  supplied  with  nitric 
acid  diluted  thirty  times. 

This  figure  represents  the  board,  battery,  and  galvanometer  in 
their  relative  positions,  where  a  is  the  board  with  the  wire 
twisted  upon  it,  b  the  galvanometer,  and  c  the  galvanio  battery. 


The  non-galvanised  board  had  the  flannel  laid  over  it,  and  the 
seed  sown,  the  two  boards  bein^  treated  in  every  way  the  same, 
except  that  this  board  was  not  insulated  at  first, 

21b't  June, — The  whole  was  well  watered,  and  the  continued 
action  of  the  battery  was  shown,  from  the  galvanometer  having 
been  left  from  the  first  attached  to  the  apparatus, 

22(1  Jj/wc— Examined  both  boards  about  ten  o'clock  forenqow, 
and  found  that  a  few  of  the  seeds  on  the  non^galvanised  board 
were  sprung,  none  being  sprung  on  that  of  the  galvanised;  in- 
sulated the  non-galvanised  noard,  and  placed  the  ends  of  flannel 
of  both  boards  mto  jars  of  lukewarm  water,  having  previously 
watered  them  with  the  same  water  hi  order  to  keep  the  seeds  in 
moisture. 
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4  P.M. — Very  many  of  the  non-galvanised  seeds  have  shoots 
on  them  as  long  as  a  quarter  of  an  inch,  a  few  only  of  those  gal- 
vanised beginning  to  burst,  and  none  sprung. 

2Sd  Juncy  10  A.M. — Both  looking  well.  The  galvanised  one, 
however,  decidedly  inferior  to  the  other,  both  in  the  number  of 
seeds  shot,  and  in  the  stage  of  advancement.  Gave  both  an 
equal  quantity  of  lukewarm  water;  a  distinct  current  indicated 
by  the  galvanometer. 

2  P.M. — In  both  cases  considerable  advancement^  but  the  gal- 
vanised one  even  further  behind  the  other  than  at  the  last 
inspection. 

4  P.M. — Chanced  to  see  the  gardener  passing ;  so  called  him 
in,  and,  without  affording  any  information,  asked  his  opinion. 
"I'll  gie  ye  that,"  said  Sandy,  "an'  nae  muckle  difficulty;  this 
ane's  the  best,  as  ye  maun  see  is  quite  discarnable;  there's 
hantle  mair  growths  here,  an'  they're  hantle  langer  tu."  Sandy 
here  pointed  to  the  non-galvanised  seeds,  and  seemed  quite  clear 
on  the  point  of  their  superiority.  This  opinion  was  confirmed 
by  several  other  persons  during  the  day.  Gave  both  an  equal 
quantity  of  water ;  the  galvanic  current  distinct ;  there  was  no 
sun  during  the  day ;  the  thermometer  varying  from  68<>  to  70**  in 
the  house. 

8  P.M. — Again  supplied  an  equal  quantity  of  warm  water. 

24^A  Juncj  7  a.m. — Gave  a  supply  of  water  to  each. 

Mid-day. — Both  considerably  advanced  since  yesterday,  but 
galvanised  still  much  inferior;  no  action  on  the  galvanometer; 
new  zinc  attached,  and  distinct  action  indicated. 

6  p.m. — The  non-galvanised  still  far  a-head,  being  more  ad- 
vanced in  length,  and  over  all  the  board  equally  so.  The  half 
of  the  galvanised  board  next  to  the  battery  far  inferior  to  the 
other  half,  being  as  yet  scarcely  sprung. 

2oth  June^  10  a.m. — Both  improving,  but  the  non-galvanised 
still  superior.  Gave  to  both  an  equal  quantity  of  lukewarm 
water. 

2Gth  June, — Non-galvanised  as  yesterday  in  advance  of  the 
other.  Galvanic  action  indicated,  warm  water  supplied  at  6  a.m, 
and  4  p.m. 

2Qth  June The  superiority  of  the  non-galvanised  over  the 

galvanised  somewhat  diminished  since  last  inspection,  but  still 
quite  evident.  Galvanic  action  indicated  by  galvanometer ;  equal 
quantities  of  water  given  to  both. 

SOtJi  June. — The  end  of  the  non-galvanised  board,  where  the 
flannel  dips  into  the  water,  and  which  is  somewhat  shaded  by  a 
pillar  of  the  window,  is  very  much  in  advance  of  the  other  end. 
The  best  part  of  the  galvanised  board  is  furthest  from  die  liffht, 
next  to  tne  battery,  but  not  on  the  side  the  flannel  dips  mto 
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the  water.  Fresh  water  given  to  both ;  galvanometer  indicates 
a  distinct  current. 

2d  July — From  this  date  the  water  is  to  be  of  the  natural 
temperature.  The  superiority  of  the  non-galvanised  over  the 
galvanised  still  becoming  less  evident ;  the  galvanised  is  more 
uniform,  but  still  the  whole  weight  of  the  produce  of  the  non- 
galvanised  would  far  exceed  that  of  the  galvanised.  Some  of 
the  shoots  of  the  non-galvanised  measure,  without  roots,  2^ 
inches,  while  the  longest  of  the  galvanised  do  not  measure  1^ 
inches. 

3d  July, — Galvanic  action  indicated,  fresh  water  supplied, 
no  change  worthy  of  notice  since  last  inspection. 

Qth  July. — Both  crops  beginning  to  wither ;  a  regular  supply 
of  fresh  water  twice  a-day  since  the  3d ;  no  galvanic  action.  The 
withering  uniform  over  the  whole  board  in  both  cases. 

1th  July, — No  galvanic  action,  withering  fast. 

Qth  July. — On  raising  the  flannels  from  the  boards,  it  was 
discovered  in  the  case  of  the  n  on- galvanised,  that  the  roots  had 
pierced  the  cloth  to  such  an  extent  as  to  form  a  perfect  matting ; 
while  in  the  case  of  the  galvanised,  scarce  a  single  root  had 
passed  through  the  flannel.  Those  that  did  pierce  the  flannel 
could  hardly  be  said  to  have  followed  any  order,  but  were 
scattered  here  and  there  over  the  whole  surface ;  if  any  thing, 
however,  they  were  more  abundant  where  the  flannel  touched  the 
very  edges  of  the  board. 

Second  Experiment^  with  Turnip  Seed^  29th  June  1846,  9  p.m. 
— Took  two  boards  of  about  the  same  size  as  those  in  the  first 
experiment,  one  of  which  had  wires  crossing  over  it,  and  at- 
tached to  a  small  jar  battery,  a  galvanometer  being  placed  as 
before.  The  flannel  in  this  case  being  much  coarser,  thicker, 
and  opener  in  the  texture  than  in  the  last  experiment.  In- 
sulated both  boards,  and  thickly  strewed  over  them  white 
globe  turnip  seed,  watering  them  with  lukewarm  water,  adding 
diluted  nitric  acid  to  the  battery,  and  the  galvanometer  denoting 
action,  were  thus  left  for  the  night 

30th  June^  8  a.m. — Galvanometer  denoting  action,  a  few  of  the 
seeds  on  both  boards  chipped,  equal  quantities  of  water  supplied 
to  both. 

^  past  2  P.M. — Water  supplied,  found  little  difiference  on  the 
seeds. 

^  past  9  P.M. — Little  difference  observable  on  the  seeds  from 
the  morning.  Supplied  water  to  both ;  find  that  the  galvanised 
piece  of  flannel  dries  faster  than  the  non-galvanised;  distinct 
current  indicated. 

1^^  July,  ^  past  8  a.m. — ^More  of  the  seeds  burst  on  the  gal- 
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vanised  than  on  the  non-galvanised,  watered  both  with  an  equd 
quantity  of  water,  galvanometer  denoting  action. 

i  past  3  P.M.,  ^  past  6  p.h.,  and  ^  past  9  p.m. — At  each  of 
these  times  find  that  the  galvanised  is  still  a-head,  galvanometer 
indicating  a  current,  watering  as  before  at  each  time. 

2d  July^  10  A.M Scarcely  know  any  difference  now  befcwesn 

the  seeds,  the  galvanised  rather  the  preferable. 

i  past  2  P.M. — Same  as  before  in  every  thing. 

10  p.M Can  tell  no  difference,  both  seem  to  be  equally  spnugi 

battery  in  action ;  added  a  very  small  quantity  of  dilutea  uaA% 
and  watered  as  before. 

*6(l  Jultjy  10  A. M.-i.^ Watered  as  usual,  find  that  the  nou-galvfri 
nised  is  as  far  advanced  as  the  other. 

2  P.M. — The  non-galvanised  rather  in  advance  of  the  othiir. 

^  past  9  P.M. — Same  as  last,  the  non-galvanised  having  rathar 
more  green  leaves  than  the  other. 

Ath  July,  ^  past  7  a.m. — Battery  in  full  action,  the  non-gal- 
vanised still  furthest  in  advance. 

2  P.M. — Same  as  last,  leaves  formed  on  the  non-galyanised. 

^  past  9  P.M. — The  galvanised  still  behind,  but  absorbing 
more  water  than  the  other. 

!yth  July,  9  a.m. — Watered  as  usual.  Battery  in  full  actiol^ 
both  progressing  much  the  same  as  last  night* 

6th  July,  9  A.M. — Find  the  non-galvanised  still  a-head  of  the 
other,  watered  both,  and  still  find  that  the  galvanised  absorbs  nMMl 
water. 

^  past  2  P.M. — Supplied  fresh  water,  non-galvanised  still 
a-head. 

10  P.M. — Same  as  before  in  every  particular. 

7fh  July,  9  A.M — Battery  weak,  but  acting;  watered  as  usual) 
and  can  see  no  difference  from  former  observation. 

2  P.M. — The  non-galvanised  decidedly  longest  in  the  stein» 
and  more  equal,  the  galvanised  higher  in  the  middle  than  at  the 
sides. 

9  P.M. — Gave  an  equal  supply  of  water  to  both,  the  battery  in 
action,  but  weak,  otherwise  the  same  as  before. 

8/A  Jtfly. — Find  the  battery  weaker,  but  in  acttion;  added  a  little 
more  of  the  acid,  which  increased  the  action;  the  non-rgalva^ 
nised  far  a-head,  both  longer  in  the  stem  and  the  leaves  inuch 
more  expanded  than  in  those  of  the  galvanised. 

9th  July,  10  A.M. — Watered  as  usual,  still  the  non-galvanised 
in  advance. 

9  p.if. — Same  as  before,  and  see  no  use  in  proceeding  further 
with  the  experiment. 

Third  Experiment^  with  Turnip  Seed,  13th  July^  9  A.M.^lle- 
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newed  the  battery,  and  began  this  experiment  upon  the  same 
boards,  with  the  same  materials  as  in  the  former  case,  the  only 
diflFerence  being,  that  the  flannel  was  watered  only  once  a-day, 
instead  of  three  times.  Again  used  white  globe  turnip  seed, 
which  was  thickly  strewed  over  both  pieces  of  flannel,  and 
soaked  with  tepid  water. 

21st  Juhj,  1  P.M. — AVithout  giving  the  details,  I  only  state 
that  the  seeds  have  not  been  watered  since  the  18th.  On 
examination  this  day,  find  that  the  battery  is  in  action ;  that  the 
non-galvanised  plants  are  more  advanced,  and  more  equally 
sprung  over  all  the  board  than  the  galvanised ;  and  on  taking  off 
the  flannel  from  the  boards,  find  that  the  non-galvanised  have  the 
roots  quite  through,  and  thickly  matted  together  over  all  the 
under  surface — that  the  galvanised  have  the  roots  also  quite 
through,  and  matted  together  in  stripes  between  the  wires,  a 
space  being  left  for  every  one,  so  that  no  roots  were  in  contact 
with  them,  shewing  the  disinclination  on  the  part  of  the  roots 
for  galvanism. 

I  make  no  remarks  on  these  experiments,  but  leave  them  to 
the  reader  to  judge  for  himself. 

The  following  experiments  are  those  on  electro-culture,  and 
without  further  preface  I  shall  enter  upon  the  particulars.  My 
experiments  on  electro-culture  were  conducted  upbn  a  field,  the 
soil  of  which  is  cold  thin  clay  upon  an  impervious  subsoil — which 
had  lain  in  grass  for  about  12  years.  In  the  winter  of  1844-5  it 
was  drained  with  stones  every  24  feet,  and  top-dressed  with  earth 
and  lime  4:o  the  extent  of  84  carts-load  per  acre,  and  allowed  to 
lie  in  gear  during  the  summer  of  1845,  ploughed  up  into 
double  ridges  early  in  the  winter  of  that  year,  and  sown  with 
Sandy  oats  the  first  week  of  April.  Five  of  the  double  ridges 
were  sown  on  one  day,  in  two  of  which  wires,  as  afterwards 
described,  were  placed.  Portions  of  ground  corresponding 
with  those  within  the  wires  were  marked  off  on  two  double 
ridges  to  the  east  and  to  the  west.  The  reason  for  keeping 
the  double  ridge  on  the  west,  as  well  as  on  the  east  side,  was, 
that  the  land  gradually  grows  better  to  the  westward,  and  in  fair- 
ness it  was  thought  advisable  to  keep  a  portion  on  each  side  of 
the  wires. 

First  Experiment — The  wires  were  laid  do^vri  on  Dr  Forster's 
plan,  enclosing  an  area  of  16  yards  by  55  yards,  equal  to  29  poles 
2  yards.  Poles  were  placed  nearly  in  the  centre  of  the  ground,  5 
yards  from  each  end,  one  of  them  being  15  feet,  the  other  14 
feet.  The  enclosing  wires  were  sunk  to  the  depth  of  3  inches, 
and  held  in  their  places  at  the  comers  by  means  of  staples.  At  the 
centre  of  the  end  wires  another  wire  was  attached  and  carried 
underground  to  the  foot  of  the  poles,  upwards  over  their  tope,  and 
left  suspended  between  the  two  poles,  exactly  as  recommended  by 
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Dr  Forster  in  every  particular,  the  wires  being  laid  by  compasi. 
Fig.  1,  represents  this  method  of  arranging  the  wires. 

FJg.  1. 


On  the  same  day  tried  the  effect  produced  on  the  magnetic 
needle,  at  diflFerent  points,  the  wires  being  laid  bare  for  that 
purpose.  At  the  north-west  corner — found  the  needle,  when 
placed  outside  of  the  wire,  repelled  about  14";  when  inside,  merely 
a  deviation  of  attraction.  South-west  corner — exactly  the  same 
results,  as  well  as  at  the  south-east.  At  the  point  where  the 
suspended  wire  from  the  poles  unites  with  the  underground  wires 
at  the  end,  when  the  needle  was  placed  inside  of  the  comers,  the 
repulsion  or  attraction  was  greater  according  as  it  was  held  to  or 
from  the  iroil  staple  which  kept  the  wire  in  its  place — evidently 
shewing  that  the  iron,  and  not  any  flow  of  electricity  through 
the  wires,  caused  the  variation.  When  the  needle  was  held  over 
the  wire,  or  placed  immediately  beneath  it,  there  was  no  devi- 
ation whatever.  • 

1st  May. — Examined  the  plot  narrowly,  and  could  see  no  dif- 
ference on  the  braird  within  the  wires  from  that  without 

^th  May. — Examined  the  plot  carefully  in  comparison  with  tha 
surrounding  ground,  and  could  observe  no  difference  whatever. 

SOthMay. — Laid  down  wires  enclosing  the  same  number  of  yards 
of  ground  as  before,  on  the  same  number  of  ridges,  but  at  the 
lower  end  of  the  field,  the  principle  being  that  recommended  by  Mr 
Sturgeon,  as  in  fig.  2,  having  a  pole  in  the  centre  of  the  plot,  about 

rig.  2. 


18  feet  in  height,  and  wires  crossing  the  top  of  it  from  llie 
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Bouth-cast  corner  of  the  plot  to  the  north-west,  and  from  the 
Bouth-west  to  the  north-east.  These  wires  were  raised  at  the 
four  corners  by  poles  of  about  3  feet  high  from  the  ground,  and 
the  suspended  wires  were  connected  with  those  underground 
enclosing  the  plot. 

2d  June. — Laid  down  another  set  of  wires  around  a  plot  of 
ground  of  the  same  size,  and  on  the  same  number  of  ridges,  and 
placed  exactly  between  the  two  former  plots,  having  more 
than  40  yards  from  them,  to  prevent  communication.  This 
was  upon  the  plan  suggested  by  Dr  Fyfe,  as  in  fig.  3,  having  a 

Pig.  3. 


pole  of  about  20  feet  high  in  the  centre,  with  a  wire  running 
along  it,  branching  out  at  the  top  into  three  prongs,  each  18 
inches  above  the  pole,  and  at  the  bottom  connected  with  dia- 
gonal wires  running  underground  towards  the  four  corners,  at 
which  points  they  were  joined  to  the  wires  enclosing  the  plot' 

5th  June. — Examined  all  the  plots  with  two  friends,  and  none 
of  us  could  see  the  slightest  diflFerence  on  any  of  them,  not  even 
on  the  one  first  laid  down.  A  great  deal  of  electricity  in  the  air 
this  week,  and  thunder  heard  for  three  successive  days. 

10th  June. — Met  a  gentlemen  to-day  who  told  me  that  he  had 
looked  with  a  friend  at  the  portions  of  electro- cultured  ground 
in  my  field,  and  both  were  of  opinion  that  the  enclosed  plots  were 
more  yellow  and  thinner  on  the  ground  than  the  other  portions 
of  the  field. 

11th  June.' — Examined  carefully  by  a  friend,  who  gives  his 
opinion,  that  the  oats  within  the  wires  on  all  the  three  portions 
do  not  look  so  well  as  those  beyond  them,  and  those  on  the  wes- 
tern side  are  worse  than  on  the  eastern. 

There  was  a  very  severe  thunder-storm  on  the  18th,  and  I 
understand  there  has  been  less  or  more  thunder  every  day  since. 

27th  June. — I  cannot  say  that  I  see  the  smallest  diflFerence  in 
any  of  the  plots  from  the  ground  surrounding.  There  is  a 
degree   of  yellowness  on  the  ridges   upon  which  the  experi- 
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fnents  are  going  on,  as  well  as  those  near  them,  but  whether 
caused  by  the  wires,  I  am  not  prepared  to  say. 

9ih  July. — Examined  the  different  plots  to^a^,  and  am  of 
opinion,  that  the  crop  on  the  surrounding  ground  is  more  Yigor* 
ous  than  within  the  wires.  Since  the  last  date,  another  very 
severe  thunder-storm,  and  much  wet  weather. 

28/A  and  29th  August — No  examination  of  the  csrop  within 
or  without  the  wires  was  made  from  the  9th  July,  as  injury 
would  have  been  done  by  walking  amongst  it  At  these  dates  tba 
crop  was  cut,  the  portions  enclosed,  as  well  as  those  on  either 
side,  being  all  ripe. 

9th  and  \^th  September, — The  corn  in  the  straw  was  led  off 
the  field  and  weighed,  after  which  it  was  put  up  in  small  stacks, 
each  kept  separately.  It  will  be  seen  by  the  annexed  table,  that 
in  each  caise  the  tcest  side  is  heavier  than  the  electrified,  and,  with 
with  the  exception  of  that  marked  "  Sturgeon,  electrified,"  the  east 
side  is  also  heavier,  there  being  only  a  deficiency  of  7. lbs.  on  the 
east  side,  whereas  there  is  an  increase  of  3  qrs.  23  lbs.  on  the 
west  side  over  the  electrified.  But,  upon  the  whole,  if  will  be 
seen  that  the  total  on  the  east  side  is  3  qrs.  22  lbs.,  while  that 
on  the  west  side  is  4  cwts.  2  qrs.  12  lbs.  over  the  electrified. 


West  Side. 

East  Side. 

Not  Electrified. 

Electbifird. 

Not  ELCcnttnxo. 

Straw  and  Corn. 

straw  and  Corn. 

Straw  and  Com. 

• 
FORSTER. 

cwt.     qr.    lbs. 

4       1      21 

which,  being 

doubled,  to  make 

the  ridges  all  equal, 

gives 

8      3     14 

cwt.    qr.    lbs. 

7      1     16 

cwt.    qr.    Ibf. 
8       0        0 

straw  and  Corn. 

straw  and  Corn. 

Straw  and  Com, 

Fyfe. 

cwt.    qr.    Ibff. 

4       1      14 

being  doubled  gives 

8       8       0 

cwt.     qr.    lbs. 

G      2       9 

cwt.    qr.    Ibt. 
7      0      0 

Sturgeon. 

straw  and  Corn. 

straw  and  Corn. 

Strair  and  Corn. 

cwt.    qr.    lbs. 

4       0       9 

beiog  doubled  gives 

8      0     18 

cwt.    qr.    lbs. 
7      0     23 

owl.    qr.    Ibi. 
7      0     14 
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16^  September. — Thrashed  all  the  diflferent  lots,  bagging  up  the 
corn  separately  as  it  came  from  the  mill,  to  be  afterwards  dressed. 

17<^  September. — The  different  parcels  of  com  were  dressed, 
and  the  annexed  table  gives  the  results,  the  boll  containing  6 
bushels. 


FORSTEB. 

West  SiDlt. 

KOT  ELKCTftlPIBD. 

Elboteutieo. 

East  Siob. 

bolls,  bush. 
Heavy  corn,     0      5^ 
Light    do.      ^0      Oft 

Being  doubled,!      Oft 

gives  total  of  2      Oft 

Weight  of  heavy  corn, 

37J  lbs.  per  bush. 

boUs.bush. 
Heavy  corni     !      3ft 
Light  do.          0     Oft 

Total,       !      4^ 
Weight  of  heavy  corn, 
37{  lbs  per  bush. 

bolls,  bosh. 
Heavy  corn,     1      3ft 
Light  do.          0      Oft 

Total,        1      4ft 
Weight  of  heavy  corn, 
371  lbs.  per  bush. 

Ftfb. 

bolls,  bush. 
Heavjr  com,     0      5ft 
Light  do.         0      Oft 

Being  doubled,!      0 
gives  total  of  2      0 
Weight  of  heavy  corn, 
37^  lbs.  per  bush. 

bolls,  bosh. 
Heavy  corn      1      2ft 
Light  do.         0      Oft 

Total,        1      8 
Weight  of  heavy  corn, 
87i  lbs.  per  bush. 

bolls,  bush. 
Heavy  com,     1      2ft 
Light  do.         0     Oft 

Total,        1      3ft 
Weight  of  heavy  corn, 
87J  lbs.  per  bush. 

Sturgeon. 

bolls,  bush. 
Heavy  corn,     0      4ft 
Light  do.          0      Oft 

Being  doubled,  0      5ft 
gives  total  of   1      6 
Weight  of  heavy  com, 
37i  lbs.  per  bush. 

bolls,  bush. 
Heavy  corn,     1      2 
Light  do.         0      !ft 

Total,         1    8ft 
Weight  of  heavy  corn, 
37}  lbs.  per  bush. 

boUs.bush. 
Heavy  com,     1      2ft 
Light  do.         0     Oft 

ToUl,         1      3ft 
Weight  of  heavy  corn, 
37}  lbs.  per  bush. 

I  have  thus  recorded  the  results  of  the  different  experiments 
on  electro-culture,  from  which  it  will  be  seen  that,  in  these  trials, 
there  is  little  or  no  diflFerence  between  the  produce  of  the  electri- 
fied and  non-electrified  portions  of  ground, — none  at  least  in  fa- 
vour of  the  former. 

I  shall  refrain  offering  any  remarks  upon  these  results,  and  so 
shall  leave  them  for  the  consideration  of  my  brother  agricultu- 
rists ;  and  it  is  for  them  to  determine  whether  the  expense  incur- 
red in  laying  down  the  apparatus  will  be  at  all  compensated  hy 
the  product  obtained.  The  extraordinary  result  of  the  experi- 
ment of  Dr  Forster  is  thus  more  and  more  a  mystery  to  me,  bui 
I  hope  that  it  will  this  year  be  either  corroborated  or  confuted  by 
similarly  repeated  experiments. 
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I  am  quite  open  to  conviction,  and  shall  rejoice  to  find  that 
others  have  derived  benefit  from  their  experiments ;  and,  should 
that  be  the  case,  I  may  be  induced  to  give  the  matter  another 
trial — though,  under  present  circumstances,  I  have  no  intention 
of  doing  so. 

Electro- Culture — Trees — Hedges.  By  Henry  Chaytor,  Es(^^ 
Clerveaux  Castle,  Doncastef. — In  the  investigation  of  philosophi- 
cal facts  connected  with  agriculture,  it  seems  pretty  certain  that 
individual  observers  have  not  in  general  sufficiently  extensive 
opportunities  to  enable  them  to  draw  safe  and  correct  conclu- 
sions. A  very  great  tendency  exists,  upon  insufficient  exami- 
nation, to  make  important  deductions,  and  lay  them  before  the 
world  with  a  confidence  calculated  to  mislead  the  comparatively 
ignorant,  amongst  which  class  by  far  the  greatest  portion  of  agri- 
culturists must  be  comprehended.  I  do  not  mean  that  this  fault 
is  to  be  ascribed  solely  to  those  whose  opportunity  for  observfr* 
tion  is  almost  confined  to  their  own  boiindary-fence,  and  whose 
opinions  are  often  held  with  a  tenacity,  in  converse  proportion 
to  their  own  limited  sphere — ^but  frequently  to  those  whose  in- 
clination or  occupations  mark  them  as  leaders  in  agricultural 
science.  It  is  impossible  to  calculate  the  mischief  that  may  be 
done  to  the  cause  by  such  want  of  caution — notwithstanding 
the  vitality  of  its  progress  appears  at  present  too  great  to  be 
easily  destroyed.  The  recent  discussions  on  the  potato  disease 
display  many  notable  examples,  and  I  should  certainly  have  been 
put  to  some  useless  expense  on  that  crop,  if  my  "  hands"  had 
not  been  so  fully  occupied.  As  it  was,  I  only  gave  them  a  top- 
dressing  of  guano,  in  hopes  to  force  them  forward  before  the  tops 
should  be  blighted,  after  which  the  tubers  could  not  be  expected 
to  increase  much,  if  any  thing,  in  size.  I  also  cut  off  some  of 
the  tops,  which  did  not  seem  to  make  the  least  difference.  But 
I  must  now  offer  the  few  remarks  I  have  to  make  on  electro- 
culture,  and  the  influence  of  trees  and  hedges,  which  seem  in- 
separable from  the  subject. 

I  am  not  going  to  deny  its  effect  on  vegetation.  The  evi- 
dence on  this  head  seems  sufficient,  and  has  repeatedly  led  to 
the  conclusion,  that  electricity  is  vitality  to  plants.  There  ap- 
pear strong  reasons  to  think  that  it  is  the  source  of  animal  life 
also,  and  many  medical  men  entertain  tliis  opinion.  But  it  is 
questionable  if  it  is  advisable  to  cover  the  land  with  posts  and 
wires  to  increase  the  natural  supply.  We  are  told  by  Liebig, 
that  in  Germany,  when  a  field  is  marled,  the  occupier  of  the  ad- 
'oining  field  is  compelled,  in  self-defence,  to  marl  his  alsa  I  pre- 
sume the  reason  to  be,  that  his  neighbour  would  get  nearly  all 
he  gases  from  the  air  and  leave  him  a  short  supply.     Would 
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not  a  similar  result  be  produced  in  electricity  by  the  use  of  wires  ? 
If  I  saw  my  neighbour  erecting  the  apparatus,  I  should  feel  that 
self-defence  required  me  to  do  the  same,  I  should  feel  that  the 
current  of  air  that  visited  my  field,  after  leaving  his,  was  less 
pregnant  with  the  subtle  fluid ;  and  if  this  idea  is  correct,  and 
was  carried  out,  the  whole  land  would  become  covered  with  the 
unsightly  erections,  and  perhaps  no  one  would  then  be  benefited. 
How  far  this  would  be  the  result,  or  whether  the  fluid  would  be 
immediately  replaced  from  above,  will  require  investigation. 

At  present  trees — those  much  dreaded  monsters  to  most  eager 
improvers — the  poor  trees,  on  which  unlimited  and  unchecked 
abuse  is  daily  heaped  at  almost  every  agricultural  meeting,  seem 
to  perform  the  important,  ^though  silent  duty,  of  discharging 
gently  from  the  atmosphere  the  excess  of  electricity.  They 
reach  higher^than  the  wires,  and,  presenting  many  points,  seem 
well  fitted  to  discharge  the  excess  without  entirely  divesting  the 
air  of  it.  I  have  heard  that  a  thunder-storm  has  been  compara  - 
tively  innocuous  in  its  eflFects  on  crops  in  a  well-wooded  coun- 
try, while  the  same  storm  has  flattened  them  all  where  the  trees 
were  wanting.  Have  the  electric  waves  nothing  to  do  with  lay- 
ing the  corn  ?  The  straw,  from  being  a  good  conductor,  in  its 
green  state,  becomes  a  bad,  if  not  entirely  a  non-conductor,  when 
it  turns  colour  and  its  juices  cease  to  circulate.  I  leaiie  this  con- 
sideration to  more  refined  electricians.  But  electro-culture  has 
sometimes  failed  to  produce  any  benefit  It  is  not,  therefore,  a 
universal  specific ;  and  as  it  does  not  bring  with  it  the  element's 
of  plants,  it  is  impossible  it  should  be.  The  proper  application 
of  draining  for  wet  land  is  the  only  remedy  that  has  never  been 
kngwn  to  fail.  AVhilst  on  this  subject,  I  beg  to  suggest  to  the 
occupiers  of  land  adjoining  an  electric  telegraph,  who  may  wish 
to  adopt  the  plan,  that  they  should  endeavour  to  contract  for  the 
use  of  the  wires,  which  are  generally  well  elevated  and  nume- 
rous, and  I  do  not  know  that  its  efficiency,  as  a  telegraph,  would 
be  impaired  thereby. 

In  an  excellent  article,  in  No.  12  of  this  Journal,  on  "  Electro- 
Culture,"  by  Mr  Sturgeon,  the  question  is  raised  (p.  297)  re- 
specting the  pernicious  effects  of  the  ash- tree  on  crops  that 
come  within  its  influence.  For  some  time  I  entertained  the 
opinion  that  its  late  vegetation,  at  the  period  when  the  cereals 
are  beginning  to  push  forth  their  shoots  with  vigour,  was  the 
chief  cause.  This  seemed  to  be  warranted  by  the  ascertained 
fact,  that  the  young  buds  require  a  large  supply  of  alkalies  for 
their  development,  and  the  perennial  being  the  stronger,  with  its 
roots  already  pervading  every  part  of  the  soil,  obtained  what  it 
aflbrded  in  an  available  state.  It  is  evident,  however,  that  this 
cannot  be  the  main  cause^  or  it  would  apply  to  the  elm,  the 
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plane,  and  other  early  trees,  as  too  short  a  period  elapses  be^ 
tween  their  shooting  and  that  of  wheat,  to  eflFeet  an  adequate 
restoration  in  the  soil.     But,  in  truth,  the  result  of  my  examina- 
tion of  the  effects  of  trees  on  crops  during  the  past  summer,  has 
induced  the  belief  that  the  character  of  the  ash  has  been  some- 
what vilified.     I  have  seen  turnips  as  much  injured  by  the  oak 
and  by  the  elm,  and  wheat  as  completely  damaged  by  the  oaK  as 
ever  I  have  seen  it  by  the  ash.     I  have  seen  cases  where,  in  a 
deep  and  good  soil,  the  ash  produced  no  visibly  bad  effect    Ne- 
vertheless, I  think  it  is  not  a  diflScult  matter  to  account  for  the 
bad  effects  of  trees.     Would  any  farmer  be  surprised  if,  upon  an 
average,  or  even  any  soil,  he  should  fail — using  no  extraordinary 
means — to  grow  a  good  crop  of  wheat  every  year  ?    Would  he 
expect  a  much  better  result  if  he  varied  the  wheat  with  oats  and 
barley  ?  Or,  if  he  grew  oats  and  barley  mixed  on  a  iield  in  good 
condition^  would  he  expect  a  full  crop  of  each  ?     He  would  not 
dream  of  it.     Why,  then,  should  he  expect  his  soil  to  support  a 
tree  that  had  occupied  it  for  many  years,  and  another  crop  at  the 
same  time  ?     The  tree  annually  abstracts  from  the  soil  mineral 
substances  for  increase  of  wood  and  for  leaves,  of  which,  even  the 
latter,  though  returned,  are  generally  carried  by  the  wind  beyond 
the  sphere  of  the  roots,  which  is  by  such  a  process  impoverished 
beyond  the  power  of  ordinary  farm-management  to  restore.    The 
worse  the  natural  quality  of  the  land,  the  more  marked  the 
effects.     The  thinner  the  soil,  the  nearer  the  roots  are  to  the 
surface.     Now,  it  is  on  these  cold  clays  that  the  ash  predominates^ 
though  it  does  not  come  to  perfection.     The  oak,  the  elm,  and 
the  beech,  are  scarcely  to  be  found  there.     The  ash,  every  other 
year,  generally  bears  a  plentiful  and  exhausting  crop  of  seeds. 
These  being  easily  dispersed  by  the  wind,  accounts  for  its  fre- 
quency.    It  remains  to  examine  the  roots.     In  the  elm,  they  are 
long  and  radiating,  with  comparatively  few  radicles.     In  the  ash, 
on  the  contrary,  they  are  short — particularly  on^  strong  land — 
seldom  reaching  as  far  as  the  tree  is  high  and  covered  profusely 
with  rootlets,  which  pervade  every  part  of  the  soil,  and  running 
close  to  the  surface,  are  cut  off  by  the  plough,  only  to  re-occupy 
it — hydra  headed — in  greater  force  than  before. 

I  think  that  we  may  safely  come  to  the  following  conclusions: 
— That  wherever  the  roots  of  any  tree  occupy  the  surface  soil,  tJiere 
the  crops  will  he  deficient.  That  the  roots  of  the  ash  in  general 
run  nearer  to  the  surface  than  those  of  other,  trees ;  that  they 
are  more  fibrous,  and  more  completely  occupy  the  soil,  so  far  as 
they  do  extend;  and,  in  addition,  it  bears  great  quantities  of  seeds. 
I  have  been  told  that  occasionaly  ash-roots  have  been  seen  above 
100  yards  from  the  tree,  in  the  very  middle  of  a  field.  In  such  a 
case,  we  may  safely  predict  that  the  soil  was  both  open  and  poor. 
I  believe  that  ash  leaves  a  greater  per-centage  of  ashes  when 
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burned  than  most  other  wood,  and  is  one  of  the  least  durable  $ 
whilst  oak,  which  is  most  so,  contains  the  least  mineral  substance, 
only  one-half  per  cent.  Leaves,  still  more  perishable,  contain  by 
several  times  more  than  the  solid  wood. 

Mr  Sturgeon,  however,  rides  his  hobby  a  little,  when  he  refers 
to  electricity  as  the  cause  of  superior  crops  on  head  ridged. 
When  this  occurs,  which  is  by  no  means  universally,  it  may,  with 
perhaps  better  probability,  be  referred  to  a  combination  of  causes ; 
and  a  chief  one  may  be,  that  it  is  generally  drier.  Firstly,  be- 
cause there  is  usually  a  ditch  on  one  side  of  the  fence;  and,  next, 
because  the  thorn-roots,  extending  over  it,  assist  in  drying  it  very 
materially,  by  evaporating  water  through  the  leaves;  and  it  is 
well  known,  that  trees  not  too  thickly  planted,  and  also  grain 
crops,  have  a  most  powerful  effect  in  dispersing  moisture.  Again, 
when  a  field  is  in  turnips,  the  mechanical  state  of  the  land  is 
generally  injured  by  its  being  worked  so  fine,  (excepting  gravelly 
soils,)  that  it  becomes  sad  and  retentive  of  moisture.  The  head 
ridge  escapes  this  for  the  most  part,  and  it  gets  an  annual  top- 
dressing  of  leaves,  which,  as  the  hedge  is  low,  generally  fall 
within  its  compass.  The  roots  penetrating  rather  deeply,  bring 
up  and  dispense  by  this  means  mineral  wealth  on  the  surface. 
If  an  old  hedge  on  a  poor  soil  be  stubbed  up,  and  its  site 
ploughed  over,  the  appearance  of  the  crops  wQl  long  vividly 
mark  its  former  position ;  and  the  thorns  being  gone,  it  is  in  the 
same  condition  precisely  as  the  surrounding  land  with  regard  to 
electric  agency.  If  electricity  were  the  cause,  it  would  seem  rea- 
sonable to  conclude,  that  trees  would  have  a  more  powerful  effect 
than  hedges,  as,  being  higher,  they  will  naturally  collect  more. 

Admitting  that  trees  do  a  partial  damage,  it  would,  notwith- 
standing, be  unwise  to  cut  them  all  down.  In  a  letter  in  the 
"  Gardener's  Chronicle,"  about  two  years  since,  I  remarked,  "that 
hedges  might  be  considered  an  artificial  and  convenient  arrange* 
ment  of  the  bushes  which  naturally  occupy  it  in  temperate  cli- 
mate before  its  cultivation.  That  large  plantations  could  not, 
nor  small  ones  as  economically,  be  made  a  substitute  for  hedge- 
row trees,  which,  when  in  moderate  quantity,  amply  repaid  in 
many  ways  for  any  partial  damage.  That  warmth  was  equivalent, 
to  a  certain  extent,  to  food,  whether  to  stock  or  plants.  That  a 
necessary  shelter  was  afforded  to  birds,  which  were  requisite  to 
keep  in  check  the  insect  tribes,  which  would  otherwise  become  a 
serious  plague." 

The  beauty  of  the  tree-studded  landscape  is  fortunately  com- 
patible with  the  strictest  utility,  and  it  behoves  us  to  reflect  most 
seriously  before  we  interfere  with  a  natural  arrangement,  which, 
framed  by  the  hand  of  universal  wisdom,  infinitely  surpasses  all 
our  invention ;  and  that  to  man  it  is  only  given  by  the  labour  of 
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his  hands  and  head  to  cultivate  and  carry  out  the  scheme  laid 
down  before  him.  W  c  cannot  have  it  all  ways.  Let  us,  there- 
fore, be  content  with  that  natural  arrangement  which,  on  due  in- 
vestigation, will  be  found,  when  followed  in  moderation,  to  pre- 
sent the  greatest  advantages — advantages  that  are  doubly  dear, 
as  being  coincident  with  a  beauty  that  nothing  else  can  equal 

A  Means  of  Affording  Employment  to  Poor  Highlanders,  By  Mr 
Hugh  Watson,  Keillor,  Coupar- Angus. — Having  lately  had  op- 
portunity, by  personal  communication  with  some  of  the  most  in- 
fluential and  extensive  West  Highland  proprietors  of  land,  as 
also  from  written  information  and  public  newspaper  report,  of 
learning  of  the  severity  of  the  distress  which  the  inhabitants  of 
the  Northern  and  Western  Isles,  as  well  as  many  of  the  inland 
Highland  districts  of  Scotland,  are  inevitably  doomed  to  suffer 
by  the  failure  of  their  principal  crop,  unless  relieved  by  an  extra- 
ordinary interference  of  the  government,  or  the  sympathy  and 
aid  of  their  fellow-subjects,  I  have  been  compelled  to  turn  my 
mind  to  this  distressing  subject,  both  from  a  sincere  desire  of 
using  my  best  endeavours  to  aid  in  alleviating  the  misery  of  these 
poor  sufferers,  under  the  severe  infliction  with  which  it  has  plea^ 
ed  Providence  to  visit  them,  by  the  failure  in  their  chief  means  of 
support,  the  potatoes^  the  almost  total  loss  of  which,  for  a  season, 
flwf  food  for  man^  seems  now  to  be  ascertained  beyond  doubt,  as 
well  as  to  suggest  the  means  of  future  independence  for  a  por- 
tion of  the  many  human  beings  so  afflicted.     The  first  step,  of 
course,  must  be,  to  see  that  starvation  is  not  the  almost  immedi- 
ate consequence  of  the  want  of  food,  so  far  as  charity  can  safely 
be  applied  to  such  a  case ;  and  I  rejoice  to  observe,  that  much  has 
been  done,  and  will  still  be  done,  in  this  way.     But  I  hold  there 
is  something  radically  wrong  in  the  management  of  landed  pro- 
perty, where  such  numbers  of  human  beings  are  fostered  upon  it, 
as  cannot  be  supported  by  some  more  proper  means,  than  merely 
keeping  in  their  lives^  hy  the  smallest  alloxuance  of  Hie  poorest  food^ 
and  suffering  them  barely  to  live  and  move,  without  being  able  to 
turn  their  industry  and  exertions  to  any  useful  purpose,  beyond 
the  gratification  the  chief  may  feel,  in  lording  it  over  so  many 
submissive  vassals,  whom,  in  the  day  of  need,  he  has  not  the 
means  of  even  saving  from  starvation.     Therefore,  if  starvation 
is  Ukely  to  be  the  result,  for  this  season  at  least,  let  their  more 
fortunate  fellow- creatures  come  forward  with  alacrity,  according 
as  God  has  blessed  them  with  the  means,  and  raise  such  a  fund 
as  will  supply  the  material  of  subsistence,  till  other  and  more 
rational  steps  than  have  hitherto  been  resorted  to  shall  be  resolv- 
ed upon  by  the  Highland  proprietors,  or,  if  necessary,  by  the  l^is- 
lature,  to  prevent  the  recurrence  of  so  great  a  national  calounity. 
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The  plan  which  suggests  itself  to  me  as  likely  to  afford  the 
most  agreable^rj?^  step  to  the  Highlander,  is  to  put  into  his  power 
to  emigrate  into  the  more  fertile  districts  of  his  own  country^  where 
his  labour  will  be  a  source  of  profit  to  those  who  employ  and  pay 
him,  and  of  infinite  advantage  to  himself  and  family,  (if  he  have 
one,)  by  at  once  raising  him  to  independence,  while  his  chil- 
dren will  be  reared  under  other  notions  than  merely  to  have  exist- 
ence. For  this  purpose  I  would  suggest,  as  a  partialrelief,  that  it 
be  immediately  ascertained,  by  the  clergymen  of  every  agricultu- 
ral parish  in  Scotland  and  the  north  of  England,  to  what  extent 
labour  is  required,  how  many  families  the  farmers  of  each  parish 
could  accommodate  with  houses  and  work  on  their  farms,  the 
males  constantly  for  a  year,  the  other  branches  of  the  family  as 
the  operations  of  the  farm  may  require.  Judging  from  the  want 
of  labourers  at  present  felt  in  this  district,  I  calculate,  that  each 
agricultural  parish  in  Scotland  would  take  a  supply  of  not  less 
than  twenty  families,  and  be  glad  to*  receive  them,  to  fill  up  the 
want  of  labour,  occasioned  by  a  large  portion  of  those  formerly 
employed  in  agriculture  now  removed  to  the  more  profitable  work 
on  railways  and  in  manufactories.  It  may  be,  that  Highlanders 
may  not  be  able  to  work  skilfully  at  first  in  the  various  depart- 
ments of  farm-labour;  but  let  them  begin  with  their  spades,  or 
trenching  and  draining  implements,  and  be  paid  in  proportion  to 
their  dexterity,  or  by  piece-work,  and  there  can  be  no  doubt  the 
able-bodied,  if  well  fed,  will  at  last  be  capable  of  earning  a  decent 
livelihood ;  while  the  younger  branches  of  the  families,  male  and 
female,  will  be  initiated  into  the  best  modes  of  working.  Thus 
our  Highlands  and  Islands  will  be,  as  must  have  been  intended 
by  the  wise  Disposer  of  all  events,  a  source  of  national  blessing 
and  advantage,  instead  of  a  load  upon  the  more  cultivated  dis- 
tricts, and  in  future  years  they  would  become  a  valuable  nursery 
for  supplying  industrious  labourers  to  our  increasing  manufac- 
tories, and  improved  system  of  farming  the  soil,  which  is  annu- 
ally becoming  more  dependent  upon  manual  labour.  In  a  short 
time,  the  first  importation  of  labourers  would  be  moved  to  better 
employment,  such  as  they  are  suited  for  by  their  training  educa- 
tion, and  thus  give  room  for  another,  and  perhaps  more  extended, 
relief;  and  in,  the  end,  their  present  apparent  misery  will  have 
been  only  the  first  great  step  to  their  temporal,  as  well  as  im- 
proved spiritual  happiness,  by  forcing  upon  them  a  change  in 
every  way  for  their  benefit. 

I  am  ready  to  accommodate  from  six  to  ten  families  on  my  own 
farms  ;  and  if  this  forms  any  criterion,  as  I  have  no  doubt  it  does, 
of  the  wants  of  others,  occupying  a  proportionate  extent  of  land, 
the  relief  to  the  over-populated  districts  of  the  Highlands  would 
at  once  be  very  great,  and  almost  sufficient  for  the  present  emer- 
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gency.  At  the  same  time,  it  must  be  expected  that  a  like  movement 
will  be  made  by  manufacturers^  and  other  employers  of  labourers; 
or,  if  they  urge  that  the  Highlanders  are  not  qualified  to  work  in 
manufactories,  let  them  come  forward  with  present  relief  from 
their  ample  means,  and  look  for  their  ultimate  return  to  the  sup- 
ply of  useful  labour  the  agriculturists  will  thus  have  raised  up 
for  them,  and  this  perhaps  at  no  very  distant  period,  should  their 
present  well-skilled  artisans  be  induced  to  remove  to  other  coun- 
tries, as  to  a  certain  extent  has  already  occurred. 

It  consists  with  my  knowledge,  that  not  less  than  two  thousand 
men  can  immediately  find  employment,  and  good  wages,  on  the 
line  of  railway  forming  from  Stirling  to  Perth,  and  onwards  to 
Forfar ;  and  other  lines  are  equally  desirous  of  increasing  their 
hands.  So  that  whatever  other  calamities  may  exist  in  the  High- 
lands, the  want  of  employment  for  their  inhabitants  at  present 
forms  no  part. 

Mangel'  Wurzel  By  Mr  Peter  Mackenzie,  West  Plean,  Stir-^ 
ling. — The  elongated  ridges  in  many  fields,  instead  of  yielding 
the  expected  crop  of  wholesome  tubers,  have  become  the  silent 
tombs  to  millions  of  potatoes ;  the  weeds  move  over  their  rotten 
remains,  and  the  charlock,  thistle,  and  couch-grass,  appear  to 
thrive  on  their  ruins.  The  losses  that  farmers  and  gardeners  have 
met  with  in  the  cultivation  of  that  precarious  crop,  will  make 
them  cautious  for  some  time  to  come  in  planting  it  extensively; 
but  it  will  not  do  to  let  the  ground  remain  uncultivated;  other 
plants  must  be  sought  for,  and  he  who  points  out  what  may  be 
useful,  even  though  it  should  come  from  the  antipodes,  should  be 
held  in  as  much  respect  as  the  cultivator  who  has  made  two 
stalks  to  grow  where  only  one  grew  before. 

Some  have  already  been  brought  into  notice  that  are  little 
known  to  the  inhabitants  of  this  country,  others  have  been  re- 
commended which  have  been  some  time  cultivated  in  various 
parts  of  tlie  kingdom ;  and  as  it  is  not  the  first  time  that  the 
mangel-wurzel,  or  root  of  scarcity,  has  been  recommended  when 
other  things  have  failed,  it  may  not  be  out  of  place,  in  present 
circumstances,  to  make  known  a  few  experiments  we  have  made 
in  the  cultivation  of  this  useful  plant. 

Various  modes  of  cultivation  have  been  adopted  by  different 
persons  in  this  country,  as  well  as  on  the  Continent;  for  instance, 
a  gentleman  who  resided  some  time  in  France,  informed  me,  that 
he  paid  particular  attention  to  the  manner  in  which  it  was  culti- 
vated in  that  part  of  France,  where  he  took  up  his  abode  for  a 
time. 

It  appeared  to  be  the  custom  there  to  have  as  much  of  the 
root  above  the  ground  as  possible,  and,  instead  of  earthing  it  up, 
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it  was  the  practice  to  take  the  earth  away,  so  as  just  to  allow  as 
much  to  remain  as  would  support  the  plants  from  falling  over. 

I  have  tried  the  growing  of  it  in  various  ways,  and  have  hacf 
opportunity  of  seeing  it  grown  in  the  fields  in  England  and  Scot- 
and;  but  the  trials  which  I  am  going  to  give  an  account  of 
were  done  in  the  garden  in  a  variety  of  soils. 

About  the  middle  of  April  1845,  a  quantity  of  seed  was  sown 
in  drills,  and  also  in  a  bed,  intended  for  transplanting;  the 
ground  manured  with  well-made  stable  dung,  and  the  quantity 
used  was  equal  to  that  commonly  allowed  for  potatoes  grown 
in  the  fields  in  drills.  The  ground  was  well  dug,  was  not 
put  into  raised  drills  as  is  commonly  done,  but  kept  flat;  the 
rows  were  two  feet  apart;  the  seeds  vegetated  freely;  and  when 
the  roots  or  fleshy  parts  of  the  plant  were  about  four  or  five 
inches  long,  they  were  thinned,  and  the  best  of  the  plants  saved 
for  transplanting.  We  may  state,  that  the  soil  in  which  the  seed 
was  thus  sown  was  neither  stifl*  nor  light,  but  what  is  commonly 
called  a  good  garden  loam  ;  a  quantity  of  seed  was  also  sown  in 
a  peaty  soil. 

It  may  be  thought  by  some  that  the  seed  was  sown  too  soon, 
when  May  is  generally  the  month  recommended  for  sowing  it ; 
but  we  should  also  bear  in  mind,  that  some  allowance  should  be 
made  for  the  climate  of  Scotland,  and  if  the  ground  could  be  got 
ready  in  time,  we  would  recommend  sowing  it  earlier  than  in 
the  south ;  the  plants  would  have  more  time  to  grow,  and  very 
few  of  them  would  run  to  seed. 

We  will  notice  the  soil  in  which  the  plants  grew,  and  the  dif- 
ferent modes  of  treatment,  in  the  following  order: — 1.  Those 
sown  in  good  garden  soil,  and  allowed  to  remain  until  the  end  of 
October.  2.  Those  sown  in  peaty  soil.  3.  Those  transplanted 
into  light  soil,  and  had  part  of  the  earth  taken  away  from  the 
roots.  4.  Those  transplanted  into  light  soil,  and  the  earth 
allowed  to  remain.  5.  Those  transplanted  into  stiff*  soil,  and 
had  part  of  tlie  earth  taken  away  from  the  roots.  6.  Those 
transplanted  into  stiff*  soil,  and  the  earth  allowed  to  remain. 
7.  Those  transplanted  into  peaty  soil,  after  a  crop  of  early  pota- 
toes. We  may  here  state,  that  great  care  should  be  bestowed 
upon  the  transplanting,  if  success  is  expected  to  attend  the 
operation.  The  plants  should  be  thinned  from  the  rows,  or 
drawn  from  the  seed-bed  when  the  soil  is  moist;  if  dry  and 
hard,  the  point  of  the  root  will  break  as  well  as  many  of  the 
fibres;  and  when  such  is  the  case,  they  are  of  little  value,  for, 
though  they  will  live  after  being  planted,  they  will  never  arrive 
at  great  size.  In  order  to  attain  as  much  of  the  root  as  possible, 
the  ground  should  be  well  watered  or  moist  until  rain  falls;  the 
soil  should  also  be  in  a  proper  state  to  receive  the  plants,  being 
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well  broken  and  stirred  up ;  the  dibble  should  be  well  put  into 
the  earth,  fully  as  deep  as  the  root  will  go.  Let  not  the  point 
of  the  root  be  curled  or  turned  up  in  the  hole,  but  let  it  be 
as  straight  as  possible.  It  is  not  a  bad  plan,  when  planting  in 
general  is  performed  with  the  dibble,  to  make  a  hole  at  the  nde 
of  the  plant  that  is  put  in — for  the  purpose  of  holding  a  small 
quantity  of  water  for  the  benefit  of  the  plant ;  but  in  most  cases, 
if  the  planting  is  well  done,  there  will  be  few  blanks,  and  the 
root  will  soon  take  with  the  ground.  Hoeing  and  hand-weeding, 
as  occasion  requires,  will  be  of  great  service;  for,  like  most 
plants,  they  are  all  the  better  for  having  the  earth  stirred  about 
them  at  times ;  but  be  cautious  and  not  injure  the  roots  while 
working  among  them  with  the  hoe,  for  it  is  thought  when  tiie 
skin  is  broken  they  are  apt  to  bleed  to  the  injury  of  the  root. 

These  hints  may  be  thought  too  minute  and  trifling  to  be 
strictly  attended  to ;  but  if  it  is  required  to  make  the  most  of 
the  soil  and  dung,  our  time  and  labour,  they  are  all  necessary; 
and  it  is  as  easy  to  do  what  is  right,  when  it  is  known,  as  to 
do  wrong.  The  cultivator  of  plants,  whether  in  the  field  or 
the  garden,  has  many  difficulties  to  surmount,  and  although 
he  may  meet  with  obstacles  that  may  threaten  to  impede  his  pro- 
gress, yet,  by  a  little  observation,  avoid  the  danger,  and  with  the 
poet  say — 

*'  The  hill  of  knowledge  I  essay'd  to  trace, 
That  verdurous  hill,  with  many  a  resting-place. 
And  many  a  stream,  where  warbling  waters  flow. 
To  glad  and  fertilise  the  plain  below.** 

Where  the  soil  is  shallow  or  wet,  it  ought  to  be  well  ridged 
up  and  prepared,  as  for  turnips ;  or,  what  is  better,  for  all  crops, 
such  land  should  be  well  drained;  and  if  the  trench  or  subsoil- 
plough  is  put  through  it,  something  better  may  be  looked  for. 
According  to  the  order  formerly  noticed,  we  will  now  give  the 
result  of  each  mode  of  culture. 

1.  Where  the  seed  was  sown  in  good  garden  soil,  and  the  plant 
allowed  to  remain  in  the  earth  till  the  end  of  October,  the  crop 
gave  of  roots  at  the  rate  of  28  tons,  and  of  leaves  6  tons  per 
acre. 

2.  Where  the  seed  was  sown  in  peaty  soil,  and  the  plants 
allowed  to  remain  in  a  growing  state  until  the  end  of  October, 
the  crop  was  at  the  rate  of  22  tons  4  cwt.  per  acre. 

3.  Those  transplanted  into  light  soil,  and  had  part  of  the 
earth  taken  away  from  the  roots,  the  earth  not  being  removed 
until  the  plants  were  in  a  healthy  growing  state,  nor  removed 
all  at  once,  gave  at  the  rate  of  13  tons  per  acre. 
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4.  Those  transplanted  into  light  soil,  and  the  earth  allowed 
to  remain,  gave  at  the  rate  of  18  tons  per  acre. 

5.  Those  transplanted  into  stiff  soil,  and  had  part  of  the  earth 
taken  away  from  the  roots,  gave  at  the  rate  of  11  tons  7  cwts. 
per  acre. 

6.  Those  transplanted  into  stiff  soil,  and  the  earth  allowed  to 
remain,  gave  at  the  rate  of  11  tons,  2  cwt.  per  acre. 

7.  Those  transplanted  into  peaty  soil,  after  a  crop  of  early 
potatoes,  gave  at  the  rate  of  13  tons  per  acre. 

Judging  from  the  experiments  now  stated,  and  from  observa- 
tions in  various  parts  of  the  country,  a  soil  inclining  to  a  sandy 
nature  appears  better  adapted  for  the  growth  of  mangel-wurzel 
than  that  which  is  more  stiff  and  clayey ;  and  although  the  plan 
of  taking  the  earth  away  gives  a  little  advantage  in  the  stiff  soil, 
yet  the  greater  difference  in  favour  of  the  earth  remaining  in 
the  soil  where  the  plants  grow  best,  would  be  a  sufficient  reason 
for  not  adopting  that  system  in  general  practice. 

Although  the  transplanted  crops  are  not  equal  in  bulk  to 
those  sown,  yet,  in  certain  circumstances,  it  may  be  useful,  where 
an  early  crop  may  be  grown,  such  as  early  potatoes;  which 
can  be  removed  and  the  ground  prepared  for  receiving  the  young 
plants  of  the  mangel-wurzel,  and  they  will  come  in  very  well 
where  cows  are  kept,  supplying  them  with  a  nutritious  diet  as 
loncf  as  it  lasts. 

The  crops  that  were  sown  may  not  be  so  heavy  as  some  we 
hear  of,  and  better  may  be  grown  in  a  more  genial  climate ;  yet 
farmers  allow  that,  when  they  obtain  from  25  to  30  tons  per 
acre  in  this  country,  it  is  worth  the  cultivating,  and  so  far  as  nutri- 
tive qualities  are  concerned,  it  affords  it  largely,  as  both  theory 
and  practice  agree.  Thus  23^  tons  per  acre  of  mangel-wurzel 
yields  as  much  nutritive  matter  as  Swedish  turnips  of  33^  tons 
per  acre. 

The  farmers  of  the  present  day  know  more  about  the  feeding 
properties  of  the  mangel-wurzel  than  when  it  was  first  intro- 
duced to  Flanders.  There  is  a  story  about  it,  which  appeared  in 
several  periodicals  some  time  ago. 

When  Napoleon  was  endeavouring  to  protect  himself  against 
the  inconveniences  felt  from  the-  impossibility  of  obtaining 
colonial  produce,  in  consequence  of  the  activity  of  the  English 
cruisers,  an  order  was  given  that  measures  should  be  taken  to 
induce  the  Flemings  to  grow  beet  for  sugar-making.  The  pre- 
fect of  the  department  of  Jemappes  accordingly  invited  all  the 
farmers  of  his  district  to  set  about  the  cultivation  of  the  root, 
and  distributed  seed  among  them.  The  Flemish  farmers  hit 
upon  its  management  immediately,  and  the  first  season  gave 
them  a  large  crop.     But  when  the  roots  were  ready,  nobody 
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knew  what  to  do  with  them,  so  the  farmers  resolved  to  cart 
them  to  the  prefecture ;  and  accordingly,  one  fine  morning,  the 
prefect  was  surprised  by  the  arrival  of  heavy  carts  bringing  hhn 
some  hundred  thousand  kilogrammes  of  beet  Having  no  means 
of  taking  it  in,  for  the  buildings  in  which  it  was  to  be  manu- 
factured had  not  been  thought  of,  he  had  no  resource  but  to  pay 
for  the  crop,  and  get  the  country  people  to  cart  it  away  again. 
This  led  them  to  consider  whether  cattle  could  not  be  fed  upon 
it,  and  the  result  we  all  know. 

It  is  not  a  good  system,  practised  by  many  growers  of  this 
plant,  to  deprive  the  plants  of  many  of  their  leaves  before 
they  have  performed  the  office  assigned  them,  for  these  are  in- 
tended to  convey  nourishment  to  the  roots,  and  they  do  so  as 
long  as  they  are  in  a  healthy  state ;  and  those  who  have  studied 
the  various  functions  performed  by  the  foliage,  well  know  that 
such  organs  are  both  stomach  and  lungs  to  the  plants  that  sup- 
port them,  and  the  experiment  may  be  easily  performed,  and 
ocular  demonstration  will  convince  them  that  it  is  not  for  the 
benefit  of  any  crop  to  be  partially  denuded  of  its  leaves.  The 
experiment  may  be  tried  by  selecting  two  plants  as  nearly  alike 
as  possible,  or  it  may  be  a  few  feet  or  yards  of  two  drills.  Let 
the  plant,  or  lot  of  plants  selected,  be  from  time  to  time  deprived 
of  some  of  their  leaves — that  is  to  say,  of  such  a  quantity  as  is 
generally  taken  when  used  for  the  feeding  of  cattle ;  let  another 
lot  remain  undisturbed,  and  let  the  one  be  weighed  against  the 
other  at  the  time  of  lifting  the  roots,  and  the  diflerence  will  be 
soon  ascertained. 

Before  concluding,  we  may  remark,  that  such  plants  as  are 
intended  for  transplanting  .should  not  remain  too  long  in  the 
seed-bed  in  which  they  may  first  st^rt  into  existence;  for  when 
allowed  to  remain  too  long,  especially  such  plants  as  are  grown 
for  their  roots,  they  get  into  a  ligneous  state  when  grown  too 
thick,  and  permitted  to  remain  past  the  proper  time  of  trans- 
planting; they  are  not  able,  it  would  appear,  to  recover  that 
tender  and  succulent  state  which  they  ought  to  possess  in  order 
to  arrive  at  the  bulk  which  many  of  them  reach.  For  example, 
we  transplanted  a  number  of  Swedish  turnips,  at  what  we  con- 
sidered a  proper  time.  Thay  grew  well,  and  gave  at  the  rate  of 
30  tons  per  acre,  from  the  same  seed-bed  ;  but  about  three  weeks 
or  a  month  later,  another  quantity  was  drawn  and  put  into  simi- 
lar soil  with  the  first ;  they  were  larger  plants  than  the  first,  but 
firmer  and  woody ;  they  took  with  the  ground  well  enough,  but 
never  swelled  properly,  and  when  weighed,  at  the  same  time 
when  the  first  transplanted  ones  were,  gave  only  at  the  rate  of 
9  tons  14  cwt.  per  acre. 

Mangel-wurzel  may  also  be  grown  on  a  small  scale  with 
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advantage,  as  well  as  by  the  fanner  on  a  more  extended  surface. 
Cottagers  and  others  may  plant  some  rows  of  it  in  their  garden 
for  the  use  of  the  family  and  the  pigs.  In  Scotland,  where  oat- 
meal porridge  and  milk  are  the  breakfasts  and  suppers  of  thou- 
sands, the  want  of  the  latter  article  is  often  much  felt  in  winter, 
and  many  have  to  go  without  it ;  others  try  to  find  a  substitute 
in  small-beer  or  treacle-ale.  We  are  informed  that  a  better  article 
may  be  obtained  from  mangel-wurzel.  Among  the  miscellaneous 
notices  in  the  "  Quarterly  Journal  of  Agriculture  for  1832,"  a 
method  is  given  how  ale  may  be  easily  made  from  that  root.  The 
writer  says  :— "  From  seeing  an  article  in  a  newspaper  describing 
how  good  a  beverage  might  be  produced  from  the  mangel-wur- 
zel, I  have  made  a  number  of  experiments,  and  have  at  length 
completely  succeeded.  It  was  stated,  that  a  portion  of  about 
ten  pounds  of  the  root  to  a  gallon  would  make  a  good  liquor. 
Our  method  is  first  to  wash  'and  clean  the  roots  well,  take  off  the 
top  completely,  scrape  (rather  pare)  off  the  outer  rind,  slice  and 
boil  them  until  soft  and  pulpy,  squeeze  the  liquor  from  the  pulp 
as  much  as  possible,  and  then  boil  it  again  with  about  six  ounces 
of  hops  to  nine  gallons,  and  work  with  yeast  in  the  usual  way. 
Thus,  a  cottager,  by  boiling  his  pot  over  his  winter  fire  of  a 
night,  and  using  the  root  as  we  have  described,  might  seldom  be 
without  a  refreshing  beverage,  even  the  greater  part  of  the  year, 
for  the  roots  may  be  kept  in  a  cool  place,  in  a  proper  state  for 
use,  during  most  of  the  winter." 

Many  who  were  in  the  habit  of  keeping  pigs  have  now  to  part 
with  them,  since  the  potatoes  have  failed ;  but  they  might  feed 
them  still  by  growing  mangel-wurzel.  The  following  table  shows 
the  analysis  of  mangel-wurzel  and  turnips,  and  their  comparative 
feeding  properties : — 


ROOTS. 

QUANTITY  OF  NUTRITIVE  MATTER  IN  1000  PARTS. 

Spixies. 

Murilnge 
or  Starch. 

Saccharine 

Matter  or 

Sugar. 

Gluten  or 
Albumen. 

Extract. 

Total 

Soluble  or 

Nutritire 

Matter. 

Swedish  Turnip,     .     . 
White  Turnip,  .     .     . 
Mangel- Wurzel, 
Orange  Globe,  .     .     . 
Sugar  Beet,   .... 

9 

7 
13 
2.5| 
17} 

51 

34 

119 

106J 
126} 

2 

1 

4 

1.20 

U 

2 

less  than  1 

64 
42 

136 

135.1 

146} 

The  turnips  are  by  Davy,  and  the  others  by  Herepath. 
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The  following  table  shows  the  results  of  my  experiments  at  one 
view : — 


MANGEL  WURZEL. 

1.  Seed  sown  in  garden  soil^  produced 

2.  Leaves, 

3.  Seed  sown  in  peaty  soil,  .... 

4.  Transplanted  into  light  soil — part  of  it  remoTed, 

5.  Transplanted  into  light  soil — not  removed, 

6.  Transplanted  into  stiff  soil — part  of  it  removed, 

7.  Transplanted  into  stiff  soil — earth  not  removed, 

8.  Transplanted  into  peaty  soil  after  early  potatoes, 

SWEDISH  TURNIPS. 


9.  Early  transplanting, 
10.  Late  transplanting. 


F«r  Acre.      | 

Tons. 

Cwt. 

28 

... 

5 

••• 

22 

4 

13 

..• 

18 

•.• 

11 

7 

11 

2 

13 

•  a. 

30 

•  •• 

9 

14 

Fir  Wood  for  Stohs.  By  Mr  Peter  Mackenzie. — It  has 
been  asserted  that  young  trees  used  for  fencing,  such  as  palings, 
if  put  into  the  ground  in  the  opposite  way  in  which  they 
have  grown,  would  remain  much  longer  in  a  sound  state  than 
if  put  in  the  usual  way,  with  the  small  end  downwards.  A 
fence  was  put  up  some  years  ago,  consisting  chiefly  of  the 
best  parts  of  Scotch  fir-trees;  the  trees  being  about  twenty 
years  old.  From  the  nature  of  the  fence,  it  was  required  that 
the  thick  ends  of  about  half  of  the  stobs  should  be  out  of  the 
ground,  and  the  other  half  in  it.  There  were  about  sixteen 
hundred  altogether,  and  I  have  frequently  examined  them  from 
time  to  time,  and  found  little  or  no  difference  between  them. 
They  have  not  all  decayed  alike  in  either  case,  and  this  is  what 
might  have  been  expected,  for  they  have  not  all  the  same  quan- 
tity of  resin  in  their  composition,  and  those  which  would  imbibe 
the  greatest  quantity  of  moisture  into  their  inside  would  be  the 
first  to  decay,  when  all  were  equally  exposed  to  the  vicissitudes 
of  the  weather. 

While  on  this  subject,  a  hint  or  two  may  be  of  some  service  to 
those  who  use  the  thinnings  of  plantations  for  fences  of  a  tempo- 
rary nature,  or  where  young  hedges  are  planted  that  require 
protection  from  cattle  grazing  in  the  neighbourhood. 

It  is  a  well-known  fact,  that  pine  wood  when  embalmed  in  its 
own  fat  will  last  for  ages,  and  many  instances  are  recorded  of  its 
durability  since  the  days  of  Virgil's  Amazonian  combat,  where  it 
is  recorded — 

«' cujus  assortam 

Adversum  longa  transTcrbcrat  abictc  pectus." 
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But  it  is  more  in  accordance  with  the  spirit  of  our  agricultural 
age  to  turn  spears  into  paling  stobs,  and  it  may  be  of  some  ad- 
vantage to  proprietors  and  farmers  to  know  how  these  may  be 
preserved  longer  than  they  commonly  are.  The  plan  is  not  a 
new  one ;  but  perhaps  it  made  its  appearance  too  soon,  for  a 
knowledge  of  such  things  was  not  so  generally  spoken  of  about 
thirty  or  forty  years  ago  as  they  are  at  the  present  day. 

In  an  article  by  Mr  Knight,  on  the  "  Inverted  action  of  the 
albuminous  vessels  of  trees,"  he  says — 

I  have  in  my  possession  a  piece  of  fir-tree,  from  which  a  portion  of  bai'k 
extending  round  its  whole  stem,  had  been  taken  off  several  years  before  the  tree 
was  felled,  and  of  this  portion  of  wood,  one  grew  above  and  the  other  be- 
low the  decorticated  space.  Conceiving  that  the  wood  above  the  decorticated 
space  ought  to  be  much  heavier  than  that  below  it,  owing  to  the  stagnation  of 
the  descending  sap,  I  ascertained  the  specific  gravity  of  both  kinds,  taking  a 
wedge  of  each  as  nearly  of  the  same  form  as  1  could  obtain,  and  1  found  the 
difference  greatly  more  than  I  had  anticipated  ;  the  specific  gravity  of  the  wood 
above  the  decorticated  space  being  0.590,  and  of  that  below  only  0.491 ;  and 
having  steeped  pieces  of  each  which  weighed  a  hundred  grains  during  twelve 
hours  in  water,  I  found  the  latter  had  absorbed  69  grains,  and  the  former 
only  61. 

The  increased  solidity  of  the  wood  above  the  decorticated  space,  in  this 
instance,  must  1  conceive  have  arisen  from  the  stagnation  of  the  true  sap  in  its 
descent  from  the  leaves ;  and  therefore,  in  felling  firs  or  other  resinous  trees, 
considerable  advantages  may  be  expected  from  stripping  off  a  portion  of  their 
bark  all  round  their  trunk,  close  to  the  surface  of  the  ground,  about  the  end  of 
May  or  beginning  of  June,  in  the  summer  preceding  the  autumn  in  which  they 
are  to  be  felled.  For  much  of  the  resinous  matter  contained  in  the  roots  of 
these  is  probably  carried  up  by  the  ascending  sap  in  the  spring,  and  the  return 
of  a  large  portion  of  this  matter  to  the  roots  would  probably  be  prevented.  The 
timber,  I  have  however  very  little  doubt,  would  be  much  improved  by  standing 
a  second  year,  and  being  then  felled  in  the  autumn ;  but  some  loss  would  be 
sustained  owing  to  the  slow  growth  of  the  trees  in  the  second  summer.  The 
albumen  of  other  trees  might,  probably,  be  rendered  more  solid  and  durable  by 
the  same  process  ;  but  the  descending  sap  of  these  being  of  a  more  fluid  con- 
sistence than  that  of  the  resinous  tribe,  would  escape  through  the  decorticated 
space  into  the  roots  in  much  larger  quantity. 

AVhen  plantations  require  thinning,  a  person  accustomed  to 
pruning  and  thinning  will  be  able  to  tell,  a  year  before,  which 
trees  will  require  to  be  cut ;  and  it  would  not  require  much  time 
to  prepare  the  trees  as  recommended  by  Knight.  It  has  been 
found  advantageous  to  treat  the  larch  in  a  somewhat  similar  way, 
so  that  the  white  wood  is  as  good  as  the  rest  of  the  tree.  In 
confirmation  of  Knight's  views,  1  may  state  the  following  circum- 
stance : — About  ten  or  twelve  years  ago,  a  larch-tree  had  part  of 
its  bark  taken  oflF  in  the  summer  season  in  the  following  manner. 
About  five  feet  from  the  ground,  an  incision  was  made  round  the 
tree,  and  another  at  the  bottom ;  afterwards  the  bark  was  stripped 
ofiF,  and  the  tree  allowed  to  remain  in  that  state  until  the  next 
year.  The  tree  was  about  four  and  a  half  inches  in  diameter, 
five  feet  from  the  ground*     It  has  been  exposed  to  the  weather 
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ever  since  it  has  been  cut  down,  and  it  is  used  as  a  post,  and 
the  part  first  deprived  of  its  bark  is  left  out  of  the  ground^ 
along  with  another  part  that  had  the  bark  on,  a  year  longer. 
The  under  part  is  still  fresh  and  good,  but  it  wants  the  hardness 
of  the  upper  part,  which  has  more  of  the  nature  of  hard-wood 
than  the  sap-wood  of  one  year.  We  would  consider  five  feet  by 
far  too  much  of  a  decorticated  space  to  be  left  where  the  increased 
solidity  of  the  wood  is  wanted ;  perhaps  half  a  foot,  or  less,  at 
the  bottom  of  the  tree  is  quite  sufficient  for  the  purpose. 

Burnett's  Farmers'  Cycle. — This  is  a  table  printed  on  a  card 
which  will  be  found  very  useful  by  all  breeders  of  stock.  It  con- 
sists of  an  outer  circle,  containing  the  months  and  days  of  the 
year,  and  of  an  inner  one,  moveable  on  a  centre,  contaming  one 
pointer,  which,  when  placed  at  any  one  day  of  the  year,  adjusts 
three  other  pointers  which  respectively  indicate  the  period  when 
a  cow  should  calve,  a  ewe  lamb,  and  a  sow  farrow.  Such  a  table 
at  hand,  saves  the  trouble  of  calculating  the  recurrence  of  those 
important  events  on  a  farm,  in  order  to  their  insertion  in  the 
book  of  reckonings,  which  every  farmer  of  course,  but  every 
shepherd  and  cattle-man  should  possess.  The  period  of  gestation 
assumed  of  the  cow  is  280  days,  of  the  ewe  148  days,  and  of  the 
sow  112  days. 

Cropping  Fallows.  By  the  late  Mr  Main,  Chelsea. — Fallow- 
ing arable  land  for  the  purpose  of  ameliorating  or  clearing  of 
weeds,  or  resting  it  for  a  few  years  after  a  course  of  severe 
cropping,  are  two  of  the  oldest  practices  incident  to  field  hus- 
bandry. In  the  early  history  of  the  Jewish  nation,  we  learn 
that  resting  the  arable  land  at  stated  periods  was  enjoined  by 
their  legislature;  and  ever  since,  the  same  customs  have  been 
followed  in  every  modern  system  of  agriculture,  except  in  such 
populous  countries  as  China,  where  no  weeds  are  suffered  to 
grow  at  any  time,  or  as  in  certain  districts  of  high-rented  land 
in  this  country,  where  continual  hand-weeding  of  every  crop 
checks  the  increase  of  weeds,  and  renders  summer  fallows  un- 
necessary, as  is  exemplified  in  the  large  market  garden  farms  in 
the  neighbourhood  of  London,  where  every  plough  and  harrow 
are  followed  by  a  troop  of  women  and  children  who  pick  up 
every  root-weed  they  can  find.  Weeds  naturally  arise  in  every 
crop,  and,  if  not  destroyed,  increase  in  number  in  every  follow- 
ing one,  till  at  last  they  gain  possession  of  the  whole  surface ; 
in  which  case  a  fallow  is  the  only  remedy.  On  the  other  hand, 
if  land  has  been  exhausted  by  long  and  repeated  annual  crop- 
ping, it  is  recruited  by  being  laid  down  to  pasture  for  a  few 
years,  in  order  to  be  again  broken  up  at  a  suitable  time.     Oa 
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this  practice  of  having  land  alternately  under  the  plough  and 
pasture,  the  system  of  convertible  husbandry  is  founded ;  and  is 
unluckily  less  practised  than  it  deserves  to  be. 

Fallowing,  therefore,  though  in  most  cases  absolutely  neces- 
sary, is  always  regretted,  because  the  process  is  expense  without 
immediate  profit ;  and  when  a  fallow  on  light  soil  is  extended 
for  wheat  to  be  sown  at  Michaelmas,  the  purpose  of  the  fallow 
is  completed ;  that  is,  the  soil  is  sufficiently  reduced,  the  weeds 
destroyed,  burnt,  or  got  off  by  the  first  of  June,,  after  which  the 
land  must  lie  naked  till  wheat  seed-time.  It  was  this  circum* 
stance,  in  all  probability,  which  first  suggested  the  idea  of  raising 
an  intermediate  crop  oh  the  naked  fallow.  Any  plant  which 
would  arrive  at  an  useful  degree  of  perfection  in  the  space  of 
four  months,  would  be  of  great  importance  to  the  livenstock 
farmer,  and  at  the  same  time  prevent  the  naked  soil  from  being 
parched  and  impoverished  by  the  heat  of  the  midsummer  sun. 
The  clovers  and  their  alliances  were  recommended,  as  well  as 
several  of  the  grasses ;  but  the  turnip  and  its  congeries  were 
found  the  most  eligible,  whether  to  be  eaten  or  drawn  off  before 
wheat  sowing,  or  to  stand  over  the  winter  to  be  eaten  off  in  the 
spring.  The  introduction  of  the  turnip  upon  the  fallows  formed 
quite  an  era  in  British  farming ;  so  satisfactory  was  every  trial 
of  raising  turnips  on  the  fallow,  that  hardly  any  other  kind  of 
plant  was  thought  of  as  a  substitute. 

This  predilection  for  the  turnip,  in  a  very  short  time  produced 
a  very  material  change  in  the  general  system  of  fanning.  It 
introduced  the  four  course  rotation  of  cropping  over  dl  the 
lighter  descriptions  of  land  in  the  kingdom ;  and  of  course  the 
general  practice  became  much  more  uniform  and  successfuL 
But  this  uniformity  of  culture,  and  constantly  recurring  crops  of 
the  same  kinds  upon  the  same  fields,  began  to  show,  Uiat  there 
was  not  a  sufficient  variety  of  plants  in  the  rotation.  Some  of 
them  exhibited  unusual  weakness.  Broad  clover  was  one  of  the 
first  that  gave  signs  of  being  tired  of  land  where  it  had  often 
been  grown  before;  wheat  appears  to  be  less  abundant  than 
formerly ;  and  even  the  turnip  itself  presents  signs  of  decrepi- 
tude. 

These  failures  can  only  be  attributed  to  the  too  frequent 
repetition  of  the  same  crops  on  the  same  fields;  the  attention  of 
farmers  has  been  awakened  to  the  subject,  and  it  is  matter  of 
serious  consideration  with  every  thinking  man,  how  far  our  pre- 
sent management  of  free  soils,  as  respects  the  rotation  of  the 
crops,  may  be  improved  by  the  introduction  of  new  plants,  and 
to  which  die  land  would  be  a  congteial  bed — that  is,  not  already 
tired. 

Such  additions  can  only  be  pasture  or  fodder  plant8>  eitiher  of 
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which  would  be  a  valuable  boon  to  the  live-stock  farmer,  or  to 
any  one  wishing  to  increase  his  live-stock.  Because,  according 
to  the  number  of  the  flocks  and  herds  that  can  be  well  kept 
throughout  the  year  on  any  farm,  in  like  proportion  will  be  the 
amount  of  profits  arising  therefrom.  Any  crop,  therefore,  that 
can  be  raised  upon  a  fallow,  between  the  first  of  June  and 
wheat  seed-time,  say  before  the  middle  of  October,  will  be  so 
much  clear  gain ;  and,  what  is  of  equal  importance,  the  land  itself 
will  be  less  exhausted  by  bearing  a  green  shady  crop,  than  it 
would  be  lying  idle  for  two  or  three  months,  exposed  to  a  parch- 
ing sun. 

On  some  of  the  light  gravelly  soils  in  the  south  of  England, 
and  where  the  fallowing  is  soon  completed,  the  farmers  have  a 
custom  of  sowing  brank  to  shade  the  land,  and  as  a  preparation 
for  wheat.  This  plant  is  so  rapid  in  growth,  and  so  quickly 
arrives  at  perfection,  that  though  a  native  of  India,  it  may  be 
successfully  cultivated  in  Siberia,  where  the  summer  continues 
only  three  months ;  if  sown,  therefore,  in  the  beginning  of  June 
in  this  country,  the  crop  is  usually  in  the  barn  or  rickyard  some 
time  in  October.  The  straw  is  of  no  use  as  fodder,  and  makes 
but  poor  Utter,  the  whole  plant  being  so  succulent,  that  it  is 
quickly  decomposed,  whether  in  the  earth  or  air.  The  plant  is 
most  impatient  of  frost,  the  least  degree  being  fatal  to  it 
during  growth.  In  favourable  seasons,  however,  it  yields  three 
or  four  quarters  of  grain  per  acre,  the  price  varying  with  that  of 
barley,  and  is  eagerly  purchased  by  distillers. 

But  there  is  another  much  more  useful  fodder  plant,  which 
may  be  raised  on  a  wheat  fallow,  and  within  the  same  period  as  is 
required  for  brank,  namely,  three  or  four  months ;  and  to  recom- 
mend which  to  the  notice  of  live-stock  farmers,  is  the  principal 
object  of  this  communication. 

This  plant  is  no  other  than  the  common  trefoil,  which  when 
the  fallow  is  completed  early,  say  beginning  of  June,  let  a  liberal 
quantity,  (8  or  10  lbs  per  acre,)  be  sown  on  a  well  pulverised  sur- 
face, tined  in,  and  rolled  down  smooth.  If  the  soil  be  somewhat 
moist,  or  soon  afterward  refreshed  with  showers,  the  plants  will 
quickly  appear  and  cover  the  ground,  and  be  ready  to  fold  off  in 
good  time. 

A  friend  of  mine,  a  most  intelligent  and  successful  farmer  and 
grazier  in  Essex,  has  this  last  summer  tried  for  the  first  time  the 
trefoil  at  my  instigation.  A  few  days  ago,  I  requested  to  know 
how  it  turned  out ;  his  answer  now  before  me  is  in  the  following 
words: — "The  weather  was  so  very  dry,  I  did  not  sow  till  the 
third  week  in  June,  and  I  think  ^e  had  no  rain  till  quite  the 
latter  end  of  that  month.  Soon  afterwards,  the  plants  came  up 
and  flourished  quite  equal  to  my  expectation,  and  afforded  abun- 
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dant  keep  both  for  beasts  and  sheep ;  and,  moreover,  .formed  a 
firm  and  wholesome  seed-bed  for  the  wheat,  in  a  field  which  was 
always  before  too  light  for  wheat  after  a  fallow." 

Here,  then,  we  have  proof  that,  when  light  land  requires  a 
fallow  for  wheat,  a  kindly  preparation  may  be  made  for  it  by  tak- 
ing an  immediately  previous  crop  of  trefoil,  which  is  so  much 
gain  by  saving  other  provender,  advancing  the  condition  *of  the 
stock,  and,  as  already  observed,  improving  the  staple  for  the  re- 
ception of  the  wheat-seed.  I  know  of  no  other  plant  that  would 
equally  answer  the  purpose  of  the  farmer  as  trefoil.  Tankard 
turnips,  indeed,  might  be  tried  before  wheat;  but  they  are  a  more 
expensive  and  more  casualty  crop  than  trefoil. 

The  introduction  of  the  greatest  variety  of  useful  plants  into 
our  rotations  of  crops  is  a  positive  advantage.  It  is  well  known 
that  plants  of  diflFerent  genera  succeed  each  other  on  the  same 
spot  much  more  prosperously  than  if  they  were  nearly  allied ;  and, 
therefore,  whenever  a  useful  green  crop  can  be  taken  from  be- 
tween two  white  ones,  all  three  will  be  benefited.  This,  indeed, 
is  a  general  rule  among  cultivators,  and  it  is  a  practice  which  can 
hardly  be  carried  too  far.  The  foregoing  account  of  the  success 
of  trefoil  is  one  instance  of  how  any  rotation  may  be  occasionally 
varied  with  advantage ;  and  it  is  a  practical  point  of  cultivation 
which  should  engage  attention  much  more  than  it  has  hitherto 
done. 

Every  addition  that  can  possibly  be  made  to  the  amount  of 
fodder  upon  a  farm,  is,  in  the  present  state  of  British  agriculture, 
of  most  material  consequence  to  the  farmer.  Less  ploughing, 
except  for  green  crops,  and  more  feeding,  should  be  a  guiding 
principle.  The  butcher  and  cattle-dealer  would  he  better  cus- 
tomers than  the  miller  and  corn-merchant.  With  the  former  we 
have  few  or  no  rivals ;  but  with  the  latter  both  Europe  and  Ame- 
rica are  in  league  against  us,  or  at  least  their  threatened  rivalry 
should  not  be  disregarded.  ^ 

The  Guano  Trade. — The  following  remarks  on  the  guano 
trade  are  taken  from  the  annual  circular  issued  by  Messrs 
William  Connall  and  Co.,  of  Glasgow  : — 

Early  in  the  year,  the  attention  of  capitalists  was  directed  to  this  article^ 
and  prices  for  good  Ichaboe,  in  cargoes,  rose  from  L.6,  5s.  to  L.7, 15s.  per  ton. 
As  the  season  advanced,  however,  supplies,  from  various  places  of  deposit  on  the 
African  coast,  continued  to  pour  in ;  and,  though  that  at  Ichaboe  was  exhausted, 
it  gradually  receded  in  value  till  July,  when  it  was  held  nominally  at  L.5,  5s.  to 
L.5,  10s. ;  but  the  greater  eligibility,  as  a  manure,  of  Ichaboe  to  all  but  Peruvian 
guano,  led  to  considerable  transactions  during  the  autumn,  at  L.7, 58.  to  L.7,  lOs., 
in  cargoes,  which  may  be  considered  its  present  value,  whilst  other  descriptions 
range  from  L.5  to  L.6.  No  estimate  can  be  formed  of  the  annual  consumption 
throughout  Scotland,  the  demand  having  been  met  along  the  whole  line  of  the 
east  and  west  coast  by  direct  importation  into  almost  every  port,  more  or  leM 
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connected  with  the  shipping  interest^  which  diminished  the  pressare  on  the -stock- 
in  this  quarter  as  compared  with  the  season  of  1844,  when  prices  were  driven 
up  from  L  9  to  L.12  per  ton.  The  experience  of  the  last  few  months  in  the 
failure  of  the  various  expeditions  in  quest  of  guano  and  nitrate  of  soda  has  con- 
firmed the  impression,  that  no  new  deposits  have  been  found  since  the  hoover j 
of  those  at  Saldanha  Bay  and  Colooney  Island ;  and  this,  taken  in  connexion 
with  the  anticipated  spring  demand,  the  increasing  exportation  to  the  West 
Indies,  the  fact  of  one-fourth  of  the  stock  being  of  inferior  qualities,  and  of  at 
least  fulfy  more  than  the  same  proportion,  consisting  of  Ichaboe,  being  in  the 
hands  of  a  few  capitalists,  may  render  the  annexed  statistics  the  more  int^restiDg, 
being  actual  returns  from  the  undernoted  places  : — 

Estininted  Stock  of  Guuino  in  the  Ports  of  ScoiUtnd. 


Inverness,  Invergorden,  Findhom,  Nairn,  Lossie, 
Burghead,  Port-Gordon,  Banff,  l^lacduff,  Fraser- 
burgh, Portsoy,  Peterhead,  Stonehaven,  Gourdon, 
St  Andrews,  Arbroath,  and  Kirkaldy 

Newburgh 

Aberdeen 

Montrose 

Dundee,  including  Ferry  Port- on- Craig 

Alloa,  Grangemouth,  Bo'ness,  North  Berwick,  Aber- 
lady,  Cockenzie,  Dunbar,  Eyemouth,  and  Berwick 

Leith  and  Fishcrrow 

Stranraer,  Troon,  Girvan,  Saltcoats,  Ardrossan,  and 
Dumbarton 

Dumfries 

Ayr. 


Greenock  and  Port  Glasgow.. 
Glasgow ^ 


40 
200 
180 
10 


400 
1100 

10 

380 

1050 


3370 


2259 
430 

2683 
650 

3900 

1600 
5400 

616 

845 

1200 

8895 

12,800 


41,178 


5«g  1 


840 

310 
1300 

367 
1640 

626 
2650 

76  I 

400  ! 

^365 

476  • 

1500  I 

13,437    I 


Total  stock  . 


57,985  tons. 


'*  The  following  is  a  statement  of  stock  in  Liverpool  on  1st  January  1846 : 

South  American,  .        ,        .        14,000  Tons 

Ichaboe, 48,068     ... 

Other  African,      ....        18,106     ... 


Tons, 


80,173 


The  market  is  firm:  L.10  the  price  of  Peruvian;  L.7, 15s.  best  Ichaboe* 
and  for  Saldanha  Bay,  &c.,  L.4,  10s.  to  L.6."  * 

Smithjield  Market—It  would  seem,  from  this  unmitigated 
nuisance  having  been  so  long  tolerated  in  the  very  heart  of  the 
city  of  London,  that  the  citizens  delight  to  have  it  there.    They 
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cannot  be  ignorant  of  the  great  source  of  danger  to  travellers, 
whether  on  foot  or  in  vehicle,  is  every  drove  of  cattle  and  sheep 
they  may  happen  to  meet  in  the  numerous  nalrrow  streets  leading 
to  Smithfield,  and  they  must  have  witnessed  many  injuries  the 
poor  animals  are  doomed  to  suffer  on  being  driven  to  and  from 
the  market  Neither  the  citizens  nor  the  Corporation  can  be 
ignorant  of  the  existence  of  those  evils,  and  yet  they  are  suffered 
by  both  parties  to  be  repeated  twice  every  week. 

An  attempt  was  made,  some  years  since,  by  the  Society  for  the 
Suppression  of  Cruelty  to  Animals,  to  induce  the  Corporation 
either  to  remove  the  market  to  a  more  accessible  situation,  or  to 
abate  much  of  the  ill  usage  befalling .  the  poor  animals  exposed 
for  sale,  literally  for  want  of  room.  Of  the  state  of  the  animals 
any  one  may  judge  from  the  fact,  that  the  space  occupied  by  the 
cattle  and  sheep  now  is  not  larger  than  when  the  population  of  the 
city  and  the  suburbs  was  not  above  half  of  what  it  is,  and  when 
of  course  the  consumption  of  butcher  meat  was  comparatively 
small.  The  Corporation,  however,  is  much  too  powerful  a  body 
to  allow  its  interests  to  be  affected  by  any  association  of  indivi- 
duals; and  as  they  allege  that  a  large  revenue  would  be  lost  to 
the  city  were  the  stock  market  removed  from  Smithfield,  it  is 
not  at  all  probable  that  they  will  soon  agree  to  its  removal;  and 
the  citizens  themselves  are  quite  apathetic  on  the  subject.  It  is 
certain  that  the  abolition  of  the  market  would  cause  a  loss  of 
revenue;  but  might  that  not  be  compensated  by  a  revenue  de- 
rived from  other  sources,  such  as  the  conversion  of  Smithfield, 
for  example,  into  a  general  central  terminus  for  all  the  railways 
connected  with  London  ? 

Since  this  is  the  state  of  matters  after  the  many  remonstrances 
which  have  been  made  at  home,  it  is  not  likely  that  the  expression 
of  the  opinion  of  foreigners  on  the  subject  will  have  any  effect  in 
drawing  the  attention  of  the  Corporation  to  the  market  as  a  nui- 
sance to  human  beings,  and  a  source  of  much  suffering  to  animals 
— to  those  very  animals  which  are  brought  thither  for  the  express 
purpose  of  forming  a  large  proportion  of  the  food  to  be  consumed 
by  those  who  are  witnesses  of  those  sufferings. 

Le  Cultivateur^  a  Parisian  agricultural  monthly  journal  for  July 
1 84G,  contains  a  report  of  a  commission  sent  by  the  Prefect  of 
the  Seine  last  year  to  England,  Belgium,  Holland,  and  Prussia, 
to  investigate  into  the  constitution  and  condition  of  our  public 
markets,  and  they  thus  speak  of  Smithfield  after  visiting  it : — 

This  cattle-market,  say  they,  as  every  stranger  knows  who  has  visited  Eng- 
land, is  held  twice  a- week,  on  Monday  and  Friday,  in  the  midst  of  one  of  the 
most  populous  quarters  of  London,  and  in  an  irregular  square,  from  which  di- 
verge narrow  and  much-frequented  streets.    Smithiield  is  the  heaU'ideal  of  dis- 
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order  occasioned  in  markets — the  driving  out  of  the  cattle  sold,  the  taking  away 
of  the  flocks  of  sheep,  the  affrighted  state  of  the  animals  which  escape,  the  barking 
of  the  do^s,  the  shouts  of  the  drovers,  all  these  produce  the  roost  frightful  rackets 
that  can  be  heard,  and  the  most  tumultuous  movements  that  can  be  seen.  It  is 
not  always  prudent  for  the  passer-by  or  the  curious  to  engage  his  attention  for 
a  moment  to  the  most  interesting  bargain.  Add  to  this,  that  the  streets  in  the 
neighbourhood,  which  arc  the  way  to  the  slaughter-houses  in  Newgate,  a  princi- 
pal market  for  meat,  and  to  the  sheds  which  accommodate  the  unsold  stock, 
are  crowded  by  animals,  and  so  dirtied  by  their  dung,  that  the  foot  of  the  pas- 
senger cannot  avoid  it.  They  do  not  scruple  to  open  the  Royal  Parks  in  Lon- 
don to  the  sheep  to  be  driven  to  Smithfield  ;  and  it  is  oa  this  account  that  nu* 
merous  flocks  are  seen  pasturing  the  beautiful  green  turf  of  the  Regent's  Park. 
The  arrangement  of  the  market  at  Smithfleld  is  then  far  from  offering  the 
accommodation  afforded  at  Sceaux  and  Poissy,  yet  the  sales  which  arc  effected 
there  much  surpass  those  of  our  two  great  cattle-markets,  as  shown  by  these  re- 
sults relating  to  the  year  1842: — 

Oxen  and  Cows.  Sheep.  Calves,  Pigs. 

30,489      30,000 

94,368        — 


Smithfleld, 

169,995 

1,707,196 

Poissy, 

77,847 

301,436 

32,283 

Sceaux,     . 

54,621 

381,334 

13,068 

Paris,    .     . 

9,940 

142,408             14 

682,784      49,012 

17,587  1,024,412  63,874 

Thus  exceeding  in  oxen  by  one-fourth,  and  more  than  double  of  sheep. 

This  is  the  difference  of  tho  consumption  of  butcher-meat  in  the  two  conn- 
tries  : — 

In  England,  for  every  person  per  annum,  the  consumption  is  thus  : 

A  rich  family  in  London,  consisting  of  husband,  wife,  six  children,  and 

ten  servants.  .....  870 

A  house  of  business  in  which  there  are  114  persons  of  both  sexes,  J 

.  An  hospital  containing  at  least  290  children  of  both  sexes,  and  where 

food  is  not  given  at  discretion,  .  .  .  260 


The  mean  is,  279jj  ... 

In  France,  it  has  been  ascertained  that  the  mean  annual  consumption 
of  a  family  in  Paris,  which  in  1789  was  estimated  at  1481b.,  was  no 
more  from  18  2  to  1837  than  .  .  107A... 

Making  the  mean  annual  consumption  of  a  London  family  exceed  that 

of  one  in  I'aris  by  •  •  .  .  I71J2,., 

In  beef,  mutton,  and  pork,  the  consumption  of  London  much 
exceeds  that  of  Paris ;  hut  in  the  delicate  article  of  veal,  Parb 
consumes  no  less  than  63,874  more  calves  in  the  year  than  Lon- 
don ;  and  we  have  no  doubt,  w.ere  the  fact  ascertained,  the  con- 
sumption of  eggs  and  poultry  in  Paris  would  also  much  exceed 
that  of  London.  In  fact  every  species  of  white  meat,  as  the  de- 
licate kinds  of  flesh-food  are  called,  is  highly  relished  by  the 
French. 
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AGRICULTURAL  REPORT. 


December  1846. 


Unlike  in  its  usual  character,  October  this  season  was  rainy 
and  stormy.  The  ground  became  so  wet  that  the  nicer  opera- 
tions of  the  field,  such  as  wheat  sowing  and  turnip  storing,  could 
not  with  propriety  be  prosecuted. 

November,  too,  assumed  a  different  character  from  its  ordinary 
one ;  instead  of  the  dull,  drizzly,  and  foggy,  it  was  the  sunny,  the 
cheerful,  and  dry.  Indeed,  October  and  November  seemed  to 
have  exchanged  characters.  The  immediate  consequence  was, 
that  the  wheat  which  ought  to  have  been  sown  in  October,  could 
not  be  safely  placed  in  the  ground  until  November.  In  the 
south  of  England — a  paradise^r  farmers,  though  not  o/*  farmers — 
the  wheat  was  put  into  the  ground  in  October  in  an  excellent  state. 

December  also  has  thought  proper  to  assume  a  change  of  cha- 
racter, from  the  rainy,  cloudy,  and  disagreeable,  to  the  sharp, 
clear,  and  frosty.  The  frost  felt  excessively  keen,  though  we 
never  observed  the  barometer  below  30  **  Fahr.  in  the  daytime. 

We  are  seldom  visited  by  a  snow  storm  before  the  new-year. 
Amongst  the  other  anomalies  of  this  peculiar  and  memorable 
season,  our  hills  were  partially  covered  with  snow  in  October ; 
and  in  December  such  a  heavy  fall  occurred  in  some  parts  of  the 
country,  as  to  have  had  no  parallel  since  1838.  The  fall  seems 
to  have  formed  two  zones  across  the  country;  one,  the  heavier,  in 
England,  from  the  Tweed  to  Derby ;  the  other,  along  the  Gram- 
pian range,  the  northern  face  receiving  the  storm  most  heavily. 
The  storm  came  from  the  north-east,  and  of  course  across  the 
German  Ocean  ;  and  what  seems  a  remarkable  freak  practised  by 
it,  it  left  a  zone  of  country  almost  untouched  with  snow,  from 
the  Tweed  to  the  Grampians.  The  mails  were  retarded  in  their 
progress  towards  Edinburgh  from  London  on  the  one  hand,  and 
Inverness  on  the  other. 

The  rapid  and  simultaneous  ripening  of  the  crops  of  grain 
completely  overtook  this  season  the  preparation  of  the  fallows 
for  wheat;  so  that,  contrary  to  ordinary  practice,  very  little  of 
that  grain  was  committed  to  the  ground  until  the  harvest  work 
was  entirely  finished;  and  even  thereafter,  the  heavy  rain  of 
October  rendered  the  ground,  when  prepared,  in  an  unfit  state 
for  the  action  of  the  harrows.  Had  not  November  proved  auspi- 
cious, contrary  to  the  usual  expectation,  the  autumnal  wheat 
sowing  would  have  been  conducted  this  season  in  unfavourable 
circumstances ;  although  it  must  be  owned,  that  a  damp  bed  in  no 
way  injures  the  germination  and  growth  of  the  young  wheat  plant 
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We  remember,  one  year,  of  having  to  finish  five  acres  of  a 
field  with  autumn  wheat,  and,  while  so  engaged,  was  overtaken 
with  so  heavy  a  rain,  that  it  literally  ran  down  tlie  back  of  the 
sower,  and  caused  the  harrows  to  trail  the  ground.  Though 
the  work  was  of  course  imperfectly  finished,  those  five  acres 
\)ore  at  harvest  by  far  the  best  crop  of  the  field. 

The  young  wheat,  though  }ate,  looked  fresh  and  gay  before  the 
severe  frost 

The  pastures  have  continued  good  to  the  latest  period  of  the 
season. 

The  dreaded  rot  amongst  the  turnips  did  not  occur.  The 
Swedes  which  were  patched  up  with  white  turnips  could  not  of 
course  attain  to  a  full  crop.  The  mildew  was  washed  off  by  the 
rains  of  October ;  but,  on  the  other  hand,  the  heavy  rains  then, 
accompanied  with  a  gloomy  and  stormy  atmosphere,  prevented 
the  bulbs  swelling  to  the  usual  size  in  that  most  favourable 
month  of  the  year  for  that  desirable  process,  November,  how- 
ever, in  this  as  in  wheat-sowing,  rendered  essential  service;  so 
that,  during  that  month,  the  bulbs  enlarged  progressively  in 
size,  until  vegetation  was  effectually  checked  by  the  severe  frost 
of  December.  We  have  not  heard  any  particulars  of  the  feeding 
power  of  the  turnips  this  season,  but  perceive  that  the  ground  is 
too  quickly  cleared  of  the  crop.  The  aftermath  of  grass  being 
available  to  so  late  a  period,  would  probably  defer  the  consump- 
tion of  the  turnip  for  a  few  weeks. 

One  other  fact  regarding  the  disease  of  the  potato,  has  been 
established  since  this  year's  crop  was  taken  out  of  the  ground ; 
namely,  that  the  premature  death  of  the  haulm  does  not 
necessarily  imply  disease  in  the  root  The  early  destruction 
of  the  haulm  over  the  whole  country,  when  it  was  in  the 
greatest  vigour  of  growth,  more  vigorous  indeed  than  for  some 
years  past,  naturally  created  an  apprehension  of  the  destruction 
of  tlie  whole  crop.  Hence  arose  the  cry  of  famine  in  the  land, 
and  its  dreaded  consequences.  It  is  known  that  a  large  propor- 
tion of  the  people  depend  on  the  potato  for  their  daily  sub- 
sistence; and  when  that  crop  was  supposed  to  be  entirely 
annihilated  by  disease,  the  inevitable  consequence  would  be  the 
perishing  of  many  for  want  of  food,  were  means  not  used  to 
award  off  the  dire  calamity  in  obtaining  other  kinds  of  food,  and 
distributing  them  in  charity,  and  in  return  for  labour. 

Like  all  matters  creating  public  alarm,  the  extent  of  the  failure 
of  the  potato  crop  was  exaggerated.  Indeed,  man  knowing  the 
Supreme  benevolence  which  always  actuates  the  dealings  of  Pro- 
vidence with  him,  it  was  unreasonable — it  was  impious — to  ima- 
gine, even  for  a  moment,  that  any  species  of  crop,  upon  which 
^ny  number  of  the  human  race  subsisted,  would  be  destroyed  at 
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once  and  entirely.  From  the  decayed  state  of  the  stenw,  some 
farmers,  wise  in  economy,  had  determined  not  to  superadd  ex^ 
pense  to  their  loss  in  taking  up  a  worthless  crop ;  but  such  a  re- 
solution could  not  be  put  into  practice,  as  the  smallest  potato 
will  grow,  and  produce  a  plant  which  would  constitute  a  trouble- 
some, because  a  strong-rooted,  weed  in  the  ensuing  crop  of 
grain.  The  crop,  such  as  it  was,  had  to  be  taken  up,  and  though 
its  return  was  scanty,  not  perhaps  one-tenth  part  m  the  neigh- 
bourhood of  large  towns,  where  the  land  is  very  highly  manured  ; 
yet  in  most  parts  of  the  country  the  yield  was  perhaps  not  less 
than  one-fourth,  while  in  some  places  a  half  crop  was  obtained, 
from  some  varieties,  such  as  the  cups.  Yorkshire  seems  to  have 
escaped  the  disease  more  than  other  countries,  and  the  potatoes 
imported  from  thence  into  Edinburgh  are  of  good  quality,  real- 
izing of  course  a  high  price,  13d.  and  14d.  the  peck.  Confidence 
in  the  culture  of  the  potato  being  now  entirely  lost,  we  appre- 
hend that  a  long  period  will  elapse  ere  that  plant  will  form  a 
prominent  feature  in  our  fields.  For  this  season,  at  least,  the 
crop  is  not  regarded  as  a  constituent  of  human  food ;  most  far- 
mers being  content  to  collect  as  much  as  will  serve  for  seed  to 
raise  a  crop  for  their  home  consumption  next  year. 

The  October  Tryst  of  Falkirk  was  well  attended  by  cattle  and  ' 
sheep,  though  many  of  the  prime  lots  were  picked  up  on  the 
road,  and  in  the  country,  by  English  dealers.  The  prices  were 
high.  At  All-Hallow  Fair  at  Edinburgh,  in  November,  there  was 
an  unusual  scarcity  of  North  and  West  Highland  cattle,  such  as 
are  generally  in  request  by  south  country  fanners  for  wintering, 
and,  consequently,  many  such  buyers  were  disappointed,  and 
returned  home  unprovided.  They  were  not  disposed  to  give 
large  prices  for  cattle  that  did  not  suit  their  taste  in  the  prospect 
of  rather  a  short  crop  of  turnips.  They  might,  however,  after- 
wards supply  themselves  with  half-bred  beasts  at  Alnwick  and 
Newcastle.  There  was  a  much  greater  than  usual  quantity  of 
Ayrshire-looking  beasts  at  All-Hallow,  which  the  south  country 
farmers  did  not  seem  to  like;  and,  in  consequence,  such  beasts 
had  to  stand  the  market  next  day,  and  be  there  disposed  of  at  a 
comparatively  low  price,  or  walk  oflF  to  some  other  market. 

The  deficiency  in  the  potato  crop  has  caused  great  activity  in 
the  grain  market.  The  early  alarm  created  about  that  event 
prompted  the  foreign  exporters  of  grain  to  send  as  large  a  sup- 
ply as  they  could ;  and,  considering  the  intensity  of  that  alarm, 
the  prices  of  grain  are  not  so  high  as  might  be  expected.  Wheat, 
on  the  12th  December  1845,  was  59s.  4d.  per  quarter,  and  on 
the  12th  December  1846,  it  was  no  more  than  60s.  3d.,  and  the 
aggregate  average  of  the  six  preceding  weeks  is  60s.  4d.  To 
produce  such  a  parity  of  price  oiu:  crop  of  this  year  must  either 
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be  better  than  the  one  of  last,  or  the  importations  of  foreign 
com  must  have  been  very  extensive.  The  quantities  in  bond 
at  that  period  and  this  of  course  form  no  criterion  of  the  quan- 
tities imported — the  wheat  in  bond  in  the  kingdom  on  the 
6th  November  1845,  having  been  667,713  quarters,  and  of  flour 
278,683  cwt;  while,  on  the  5th  November  1846,  the  wheat 
was  only  114,989  quarters,  and  flour  257,985  cwt. — because  at 
that  period  the  duty  being  20s.,  and  now  only  4s.  per  quarter,  the 
temptation  to  bond  has  been  removed.  The  importation  therefore 
may  have  been  extensive;  we  have  heard  it  stated  at  3,000,000 
quarters  of  all  sorts  of  grain,  flour,  and  meaL  Still,  if  our  own 
crop  of  wheat  had  not  been  good  and  nutritious,  the  prices  would 
have  been  higher  in  despite  of  so  large  importations.  And,  be- 
sides, although  the  exporters  have  sent  large  quantities,  they  re- 
tain them  in  their  own  granaries  here,  paying  the  low  duty  in  the 
mean  time,  in  the  confident  expectation,  no  doubt,  of  the  prices 
rising  considerably  as  the  season  advances.  As  matters  stand, 
we  have  no  doubt  the  exporters  are  disappointed  at  present  prices; 
and  whether  they  will  realize  greater  when  the  spring  arrives,  will 
entirely  depend  on  the  supply  obtained  from  America,  which  may 
be  expected  to  be  ample,  as  the  crop  is  represented  to  have  been 
a  great  one  throughout  all  America.  We  observe  that  Indian 
corn  is  now  so  scarce  as  to  realize  a  price  of  68s.  a  quarter.  Of 
the  anticipated  importations  from  America,  we  hope  that  Indian 
corn  will  form  a  large  proportion,  that  being  a  species  of  grain 
which  might  profitably  be  employed  as  food  for  stock,  and  as  a 
substitution  for  that  purpose  far  superior  to  the  potato  itself. 

Sumultaneous  movements  at  present  are  making  for  the  repeal 
of  both  the  tea-duty  and  the  malt-tax.  The  revenue  derived  from 
them  is  about  equal.  Of  the  two,  however,  we  would  decidedly 
give  the  preference  to  the  abolition  of  the  malt-tax,  as  a  measure 
much  more  adapted  to  comfort  and  support  the  people,  than  any 
quantity  of  tea  they  could  drink.  But,  independently  of  this 
view,  the  possibility  of  getting  rid  of  the  troublesome  interference 
of  excise  regulations  in  a  useful  ingredient  in  the  feeding  of 
cattle,  and  the  concocting  of  a  wholesome,  beverage  for  domestic 
consumption,  should  at  once  demonstrate  to  the  Legislature  that 
the  remission  of  the  malt-tax  would  be  a  greater  boon  to  the 
country  at  large,  than  even  a  large  reduction  in  the  duty  on  tea. 
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TABLE  OF  PRICES,  &c 
eragt  Prices  of  the  different  kind*  of  OHAIN,  per  Imperial  quarter,  eoid  at  thefoOowing 

Markets : — 


LONDON. 

SDINBUBOH. 

Wh««t.' Barley. 

OaU.      By 

e.   j  FeaM.  '  Beam- 

DaU. 

Wheat.  JBartey.    Oata.  I  FeaM. 

Beaae. 

""~ 



d   >  s 

(1 

•     d.    8. 

d  !* 

d.  '  8.  d. 

1846. 

8.    d. 

8.    d.  1  8.    d. 

8.   d. 

8.    d. 

57 
64 
54 

58 

0  '29 

0 

23    2    35 

0    42 

1 1  :  40    4 

Sept.    S. 

64    8 

37    Oi36    • 

48    • 

60    0 

11  !33 
7    30 
6    40 

9 

8 
7 

25    5    33 

25  8    36 

26  2    37 

9    39 
7    50 
4    50 

5    42    0 
3    44     1 

9    46    4 

9. 
16. 
83. 

68    0  1 40    0  1 39    8 

73  0    41    0    35    4 

74  6  1 40    0  :  35    6 

46    0 
46    « 
48    0 

47  6 

48  0 
68    0 

60 

S    39 

7 

25    4    37 

8    54 

8    46    3 

30. 

63    6    37    0    30    6 

49    6 

60    6 

61 

4    39 

3 

25    6    38 

5    55 

to    42  11 

Oct.     7. 

66    4  ;  37    8   31    4 

60    « 

68    4 

64 

3    41 

1) 

27    2    39 

0    52 

2    44    8 

14. 

66    9  1 38    6    37    4   50    8 

68    0 

68 

5    42 

8 

28     1    42 

5    55 

0  .45    5 

21. 

63    0    39    8    31     9 

48     0 

49    8 

67 

3    46 

4 

28     7    43 

4    58 

0    45    4 

88. 

63    3144    0 

34    8 

iJ  X 

63    0 

68 

10    47 

7 

28    6    46 

0    58 

6    45    9 

Not.    4. 

63    0  ;  37    9 

30    6 

48    0 

49    0 

KR 

10    46 

V 

27     9    43 

0    54 

1    47     6 

11. 

60    0    37    6 

89  10 

65    6 

67    8 

1  65 

7    44 

11 

26    6    46 

0    56 

3    46     S 

18. 

59    8    37    8 

89  11 

60    • 

60    « 

:  ;63 

9    46 

8 

27    6    46 

2    50 

0    45    9 

25. 

67    8    37    7 

89    6 

49    0 

60    8 



DUBLIN. 

LIVEBPOOL. 

Wheat,  Barley,'   Bear,  i    Oate,  1  Floar. 
per  bar.  per  bar.,  per  bar.'  per  bar.  per  bar. 

. 

1 

1 

Date.       1 

— 

Wheat.  Barley. 

Oat«.  1   Ry 

e.      Peas*.  {  B«aa«. 

1 

Met.   1  Met.  |   Met. 

Uit. 

•  et. 

8. 

d.    8. 

d. 

8.    d.  i  8. 

d.     8. 

d.    8.  d. 

1846. 

8.    d.  18.    d.  !    8.    d. 

8.    d. 

8.    d. 

.      50 

9    32 

8 

26     3    32 

6,46 

6    44    6 

Sept.  4. 

89     1  1  17    6 :  14    9 

16  Hi  17    « 

.      49 

0    33 

0 

27  11    33 

2    47 

4 '42    3 

11. 

31     1    17    8    15  10,  17    7i  18    0 

.      52 

0    35 

0 

23     1    33 

8    41 

5    43    9 

18. 

30    8    17  10    17    6|  16    6!  19    0 

.       51 

3    34 

2 

23    0    33 

0    49 

0    45    4 

26. 

30    9    18     r  18    6 

16    41  19    6 

.      53 

7    32 

5 

28    7    33 

6    49 

6  47  s: 

Oct.     2. 

33    0    18    41  19  11 

16    8    81     0 

.     156 

10    34 

2 

28    3    34 

6    52 

4    44  It 

9. 

34    9    18    5|  80     1 

15  11    81     6 

.     l56 

0  ;4l 

3 

28     I    35 

4    60 

0    50     1  i 

16. 

35    3    18  10,  19    0 

16    4    88    0 

.       59 

0    38 

0 

28     8    36 

8    60 

7    48  U  1 

83. 

36    9    18    31  18    9 

16  11;  88    8 

.       59 

7  ;3S 

10 

27     4    38 

8    49 

3    47    6 

30. 

36    6    18    6    18    6 

17     l!2l     8 

.      61 

1    45 

3 

31     9    39 

6    55 

8    48    0 

Not.    6. 

35    4!  18    8    18    4-17    4    22    0 

.       59 

I    44 

2 

30  11    40 

6    47 

6    49    3 

13. 

35    8;  18  10 :  18    8    17    Oi  21     9 

.       59 

7    40 

4 

31     0    41 

6    48 

2    52     1  ! 

20. 

1  35    9    18    6 1  18    0    17     8    22    0 

.      57 

8    38 

4 

31     4  '40  10    42 

10  :  48    6 

87. 

136    6    21  lOj  88    4    18    6.88    « 

E  showing  the  Weekly  Average  Price  of  GRAIN,  made  up  in  terms  of  7th  and  8th  Geo. 
c.  58,  and  5th  Vict.,  c.  14,  and  the  Aggregate  Averages  which  regulate  the  Duties  pay^ 
m  FOREIGN  CORN:   the  Duties  payable  thereon,  from  September  to  December  1846. 
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FOREIGN  MARKETS,  per  Imperial  Quarter,  free  on  hoard. 


Palp. 


I 


Xlfj-Itf. 


n^i^ 


1846. 
Sept. 
Ort. 
Nov. 
Sept- 

Nov, 
Sept. 
Oct. 
Nov. 
eepL 
Oct. 
Kor. 


\ 


Dttoitg. 


41/  talis/  ,2e/f; to 35;6 10/  to 

53/     ,  68/0,2!9/  .  39/fllT^<> 

,5^,1     .  &a/    2!*/  .  3&/fi',l6/0 

I  llambiirg.   |4fi/ti  ,  5li»S3i6  ,  sr,'f!;l<J/fi 

I         ,4«/«  .  SS^'f»^6  .  36/6:^8/6 

I      m  .  hi}%\tm   ,  aaja  30/ 

Bteot^p.     U7/d  .  50/fi,49,'fi  ,  33;ft;l7ie 

lfi6/6  .  eaf  |33|e  ,  38^    18/6 

.         60/  ,  ea/   31/0  .  3fl/0  17/ 

Ef»]lgPibM'ir.  42;»  .  50/  'm  '  34/flll!/3 

ia/a  .  57/  aoya  .  35;6|n/fl 


,44/     ,  .SOj'fi  29^ 


^/fi  LSjifi 


82/  I32/  to 
2Si'?l'34/6  , 
2J/a3:i/ti  . 
2l/9>2/S  , 
m    33j'6  . 

£3/6 'jaj  , 

£.■1/6  M/e  , 

24/  :44"/  . 

2*/fi:t«/  . 

26/  140/  . 

so/eas/fl  . 


I 

36/  32/  to  36/  mi  to  34/6 
41/  '3G/e  .  4§/  ,3«/  .  42/ 
40/  3fi^  ,  46/  Ml  .  40;« 
36/6  aO/fi  .  3ft/  ,30/  .  34/i 
3B/6  33/6  .  39/6  32/  .  i^ 
4T/640/6  -  41/ 

4m 


37/    38/ 

3!>/   ;:i2/6  ,  40/    32/ 

&2/fi3S/6  .  is/   38/ 


54/  ,&a/ 
43/    42/ 

48/    «/ 


5*/    39/ 

48/  m\ 


44/ 

42/6 
44/6 

.43/6 


4&/6;3fl/6  ,  42/  j^/*  ,  iS/tj 


Freight  from  the  Baltic,  from  4/6  to  7/6 ;  and  from  7/6  to  11/6  ft>om  Trieste,  Alexandria,  &c., 

to  Great  Britain. 


THE  REVENUE. 
ABSTRACT  of  the  Nett  Produce  of  tlie  Revenue  of  Great  Britain,  in  the  Quarteri  and 
Years  ended  on  the  \Qth  of  October  1845,  and  \(Hh  of  October  lS46^howing  tht 
Increase  and  Decrease  on  each  head  thereof. 


Customs 

Excise 

Quarters  ending 
October  10. 

1845.                 1840. 

Increase.        Decrease. 

i 

Tears  ending 
October  10. 

Incr«aa«. 

t 

1B45. 

1846. 

£4,848,363  £5,310,835 

3,955,106      4,181.926 

1,780,175!    1,774,36* 

201,279  1       209,940 

209,000 .       217,000 

495,102        450,554 

1,823,883     1,972,128 

£462,472       

226,8291     

£18,652,552 
12,069,215 
6,961,370 
4.228,281 
688,000 
1,047,960 
5,127,126 

£18,150,933 
12,251,932 
6,933,1 29 

91  TKQ 

il501,6l9 

Stamps 

Taxes 

!     £5,811 

8,661       

4,238,560 '         10,279 

802,000  1       114,000 

l,439,.'i48 1      391,588 

5,332,157        205,031 

Post-Offiee... 
^liscellaneoufl 
Property  Tax 

8,000  1     

,      44,548 

148,2451     

" 

13,312,908  1  14,116,747 
Ded.  decrease  on  Qr. 

1       854,207 1      50,359 
50,359       

48,774,504*  49,148,2.^9  '      925,374 
Deduct  decrease  on  Yr.  1      &0l.iil9 

601,619 

Increase  on  the  Y^ar. 

' 



Increase  on  the  Qr. 

803,848       

423,756 

1 

Date, 

1840. 


Sept. 

Oct. 

Nov. 


LONDON. 
Per  Btone  of  14  lb. 


Beef.     I  Mutton. 


PRICES  of  BUTCHER  MEAT. 


7/6  .  8/  J/6  .  8/ 


LITBRPOOL. 
Per  stone  of  14  lb. 


Beef.        Mutton. 


7/3  to 7/9  7/3  to  7/6  6/6  to 7/6,0/  to  7/6  6/3  to  7/3,6/  to  7/6  0/  to 7/ 


6/9  .  7/96/6  .  7/9 


7/9.  8/3,7/9  .  8/3  7/     .  8/  |6/9  .  8/ 


NEWCA8TL*. 
Per  stone  of  14  lb. 


Beef.        Mutton. 


6/9 


7/6,6/6  .  7/9 

,  7/9,6/9  .  8/ 


EDINDUBGH. 
Per  stone  of  14  lb. 


Heef.    '   Mutton. 


6/3  .  7/6 

7/3  .  7/9 


GLASQOW. 
Per  atone  of  14  lb. 


Bt«t       Motion. 


6/3  to  7/6  6/6  to  7/6  6/3  to  7/6 

6/6  .  7/9  8/9  .  7/9'«/6  .  7/9. 
7/    .  7/6  7)3  .  8/  17/    .  8/ 


PRICES  of  English  and  Scotch  WOOL. 


ENGLISH,  per  14  lb. 

Merino 14b.  6d.  to  20s.  6d. 

increase,      .        .       .  lis.  Od.  „.  16s.  6d. 

Houth  down 14s.  6d.  ...  30s.  6d. 

Half-bred,           ....  Us.  6d.  ...  17b.  Od. 

Leicttster  llofcft,         ...  Its.  Sd.  ...20s.  Od. 

KxTO  and  Hogg,        .  iJs.  Od.  ...  178.  Oil. 

Lucks, 7s.  Od.  ...    9s.  6d. 

Mour,             0^.  Vd.  ...    8t>,  Od. 


SCOTCH,  p«rl4  lb. 

Leicester  Hoffg,  14a.  6d.  to  Ma.  «d. 

....jC EweandHogg,  .  lla.«d.  ...Ua^Od. 

Cheviot,  white,          .       .  .  10b.  6d.  ...  I4a.  td. 

Laid,  washed,     .  .  7:  ed.  ^  lOa.  M. 

unwashed,  .  4a.  td.  .«  •*.  Sd. 

Moor,  white,       .       .       .  .  fa.  Od.  ...  7a.  ML 

Laid,  washed,         .  .  4«.  Sd.  ...   6a.  6d. 

unwashed.    .  $•.  Od.  ...  ja.  0«U 
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DECISIONS  IN  THE  SUPREME  COURTS  CONNECTED  WITH 
RURAL  ECONOMY. 

From  12th  Noybmber  to  16th  Dxobmbeb  1846. 

In  the  hope  that  it  may  prove  acceptable  to  the  readers  of  this 
Journal^  we  propose,  in  this  and  each  successive  Number,  to  in- 
sert short  notices  of  Decisions  in  the  Supreme  Courts  which 
may  be  interesting  to  proprietors  and  tenants,  or  which  are  es- 
sentially connected  with  rural  economy.  WTiile  it  will  be  our 
endeavour  in  these  notices  to  retain  legal  accuracy,  we  shall 
also,  as  far  as  possible,  in  the  language  employed,  avoid  legal 
technicality :  so  that,  on  the  one  hand,  they  may  be  referred  to 
by  practical  agriculturists  as  containing  correct  information,  and 
that,  on  the  other,  they  may  present  no  obstacle,  in  the  shape  of 
professional  terms,  which  will  not  be  easily  surmounted  by  every 
intelligent  reader.  Points  frequently  come  before  the  Courts  for 
decision  which  are  of  everyday  importance  to  the  agriculturist, 
and  upon  wliich  it  cannot  fail  to  be  useful  to  him  to  be  informed 
from  time  to  time  as  they  occur,  in  order  that,  in  his  own  deal- 
ings, he  may  profit  by  the  experience  of  others;  and  perhaps 
there  is  no  mode  in  which  he  will  be  enabled  more  easily  to 
acquire  such  a  knowledge  of  the  law,  in  regard  to  his  own 
interests,  as  is  now  necessary  to  every  enterprising  member  of 
society,  than  by  having  detached  portions  of  information  con- 
veyed to  him  at  intervals  through  the  medium  of  a  trustworthy 
periodical.  Without  at  present  tying  ourselves  down  strictly  in 
regard  to  the  subjects  of  these  notices,  we  may  mention  as  some 
of  the  probable  matters  of  interest  which  they  will  include — the 
respective  obligations  and  liabilities  of  landlord  and  tenant — 
the  construction  of  the  various  clauses  in  leases — the  law  in  re- 
gard to  roads,  public  and  private — the  law  of  master  and  ser- 
vant—  the  poor-law,  the  game-laws,  &c. ;  and  where  any  case 
may  seem  to  require  it  for  elucidation,  a  short  statement  of  the 
law,  on  points  bearing  upon  the  question  at  issue,  will  be  added 
as  a  note. 

It  is  perhaps  scarcely  necessary  to  caution  our  agricultural 
friends  against  imagining  that  we  intend  these  legal  notices  in 
any  case  to  supersede  professional  advice,  or  that  we  propose  to 
encourage  the  practice  of  the  delusive  doctrine,  of  "  every  man 
his  own  lawyer."  Our  sole  intention  is  to  put  unprofessional 
parties  on  their  guard  in  cases  where  otherwise  they  might  think 
that  no  difficulty  existed,  and  to  point  out  some  of  the  instances 
in  which  it  would  be  more  prudent  to  obtain  professional  assist- 
ance than  to  act  upon  their  own  conception  of  the  law. 

JOURNAL — MARCH  1847.  2  Q 
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We  commence  the  series  in  tiie  present  number  with  the  de- 
cisions during  the  winter  session  of  1846,  and  we  propose,  in 
the  preparation  of  our  notices,  to  make  use  of  the  reports  of 
cases  in  the  Court  of  Session  and  House  of  Lords  to  be  found  in 
the  Juristy  (that  being  the  earliest  work  in  publication,  and  accu- 
rate in  its  information,)  and  of  Mr  Arkley's  Keports  of  Cases  in 
the  High  Court  of  Justiciary. 

Master  and  Servant — Engagement  of  a  Gamekeeper. — William 
Armstrong  was  engaged  by  the  trustees  of  the  late  Sir  John 
Heron  Maxwell  of  Springkell,  as  gamekeeper  on  the  estate  of 
Springkell,  at  the  rate  of  "  L.ll,  5s.  a  quarter,  a  house  and 
firing,  the  keep  of  a  cow  summer  and  winter,  a  suit  of  clothes,  and 
a  cart-load  of  potatoes  in  lieu  of  a  garden."  At  Whitsunday 
1840,  Armstrong  entered  upon  this  service,  and  was  put  in  pos- 
session of  a  cottage.  He  continued  therein  for  several  years ; 
but  the  mansion-house  and  shootings  of  Springkell  having  been 
subsequentlv  let  to  Mr  Bainbridge,  who  conceived  that  he  was 
entitled  to  dismiss  him  without  the  notice  usual  in  a  yearly  en- 
gagement, Armstrong  was  ejected  from  his  cottage  under  a  de- 
cree of  the  SheriflF  of  Dumfries-shire.  Armstrong  then  brought 
an  action  against  Mr  Bainbridge  for  the  recovery  of  a  yearns  wages, 
and  of  damages  for  the  loss  of  his  perquisites,  and  for  being  un- 
lawfully ejected  from  his  cottage.  Vanous  allegations  and  pleas 
were  set  forth  in  the  case ;  but  the  only  point  at  present  decided 
by  the  Court,  was  in  reference  to  the  meaning  of  Armstrong's 
original  engagement  with  the  Springkell  trustees.  Upon  this 
point  the  Court  (First  Division)  pronounced  the  following  interlo- 
cutor : — "  Find  it  admitted  that,  at  Whitsunday  1840,  the  pur- 
suer entered  into  the  service  of  the  trustees  of  the  late  Sir  John 
Heron  Maxwell,  as  gamekeeper  on  the  estate  of  Springkell: 
Find  it  also  admitted  by  the  defender,  that  the  terms  upon  which 
the  pursuer  had  been  engaged  by  said  trustees,  were  at  the  rate 
of  ^  L.11,  5s.  a  quarter^  a  house  and  firing,  the  keep  of  a  cow 
summer  and  winter,  a  suit  of  clothes,  and  a  cart-load  of  potatoes 
in  lieu  of  a  garden  : '  Find  that,  unless  a  special  contract  of  dif- 
ferent endurance  be  established,  a  servant  in  the  situation  of  a 
gamekeeper,  and  hired  on  the  conditions  here  admitted,  must  be 
presumed  to  have  been  hired  by  the  year,  and  is  not  to  be  held 
as  a  monthly  servant." — Armstrong  v.  Bainbridge^  12th  November 
1846. — Jaristy  vol.  xix.  p.  1.* 


*  A  grieve  or  farm-overseer  has  been  held,  in  the  absence  of  proof  to  the 
contrary,  to  have  been  hired  for  a  year. — Finlayson  r.  M'Kenzie,  6th  June 
'^29.-7  Sh,  717.    In  the  case  of  Mabon  v.  MUot,  m  June  1808,  (Hum*$ 
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Landlord  and  Tenant — Lease  under  the  Montgomery  Act — In 
1818  the  farm  of  Easter  Kitty  Muir,  on  the  entailed  estate  of 
Eaploch  andPatrickholm,  was  let  from  Martinmas  1817  by  the  heir 
then  in  possession  to  Marion  Hamilton,  for  the  period  of  thirty- 
one  years,  under  a  declaration  that  she  should  "  be  bound  to  im- 
plement and  fulfil  the  conditions  of  the  Act  of  Parliament,"  10 
Geo.  III.  c.  51  ;*  and  further,  that  she  should  enclose  the  lands 
in  terms  of  the  said  Act,  and  uphold  and  leave  the  fences  in  ten-^ 
antable  repair,  and  implement  and  fulfil  the  whole  other  clauses 
of  the  statute  applicable  to  a  lease  of  thirty-one  years.  In  1844 
Mr  Thomas  Montgomery  M'Neill  Hamilton,  the  heit  of  entail  now 
in  possession,  raised  an  action  against  the  tenant,  narrating  that 
she  had  neither  enclosed  the  land^  in  accordance  with  the  termd 
of  the  lease,  nor  upheld  the  fences  on  the  farms,  but  had  suf- 
fered them  to  fall  into  total  ruin;  add  concluding  that  she 
should  be  compelled  to  fulfil  the  conditions  and  obligations  come 
under  by  her.  A  remit  was  made  by  the  Court  to  Mr  Thomas 
Scott,  factor  for  Lord  Douglas,  to  report  how  the  fact  stood. 
Mr  Scott  reported  that  the  tenant  had  implemented  her  obliga- 
tions as  to  enclosing  the  land,  having  in  reality  already  enclosed 
all  that  she  was  bound  to  enclose  during  the  whole  lease ;  but 
"  that,  in  respect  that  the  whole  of  the  hedges,  which  are  the 
only  fences  upon  the  farms,  are  in  a  very  wild  and  neglected 
state,  the  tenant  has  not  fulfilled  the  obligation  she  came  under 
'to  keep  and  preserve  the  fences  when  made  in  good  and  suffi- 
cient repair  during  the  lease  ; '"  and  that  it  would  require  a  sum 
of  L.38,  Os.  9d.  to  put  the  fences  in  proper  repair. 

The  Lord  Ordinary  (Cuninghame)  pronounced  the  following 


Dec.  393,)  a  proof  was  allowed  of  an  alleged  custom  that  gardeners  are  under- 
stood to  be  hired  for  a  year ;  and  Baron  Hume,  who  reports  the  case,  observes 
that  twelve  months  is  the  presumed  period  of  engagement  of  a  farm- servant  and  of 
a  governess  in  the  country.  But  in  the'^  case  of  Moffat  v.  Shedden,  8fA  Feb, 
1839,  (1  v.  4G8,)  where  a  contract  with  a  tutor  was,  from  its  term^  held  to 
have  been  entered  into  for  a  year,  great  doubts  were  expressed  from  the  Bench, 
whether,  in  the  case  of  a  tutor  or  governess,  the  presumption  as  to  the  duration 
of  an  engagement  was  in  favour  of  so  long  a  period  as  twelve  months. 

♦  This  statute,  commonly  called  "  The  Montgomery  Act,  '*  declares  (sect.  1, 2, 
and  3,)  "  that  it  shall  and  may  be  lawful  to  every  proprietor  of  an  entailed 
estate,  within  that  part  of  Great  Britain  called  Scotland,  to  grant  tacks  or  leases 
of  all  or  any  part  or  parts  thereof,*'  "  for  any  number  of  years  not  exceeding 
thirty-one  years,"  "  provided  always  that  every  such  lease,  for  any  term  of  years 
exceeding  nineteen  years,  shall  contain  a  clause  obhging  the  tenant  or  tenants  to 
fence  and  enclose  in  like  manner,"  (i.e.  "  in  a  sufficient  and  lasting  manner,") 
"  all  the  lands  so  leasc4  during  the  continuance  of  such  term,  and  two-third  parts 
thereof  before  the  expiration  of  two-third  parts  of  such  term;  and  one  third- 
part  thereof  before  the  expiration  of  one- third  part  of  such  term ;  and  provided 
also,  that  every  such  lease  "  **  shall  contain  a  clause  obliging  the  tenant  or  ten- 
ants to  keep  and  preserve  the  fences,  when  made,  in  good  and  sufficient  repair 
during  the  lease,  and  to  leave  them  so  at  the  expiration  thereof,"  &c. 
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interlocutor  -.—March  20, 1846 «  Finds  that  the  lease  libelled 

on  was  entered  into  by  the  defender  and  the  predecessor  of  the 
pursuer  in  1818,  under  the  authority  of  the  Act  of  10  Get-  ULc 
61,  and  for  a  term  (thirty-one  years)  exceeding  that  competent  at 
common  law,  under  an  express  stipulation  and  contract,  that  the 
tenant  '  shall  be  bound  to  implement  and  fulfil  the  conditions  of 
the  Act  of  Parliament  of  the  10th  year  of  his  (then)  present  Ma- 
jesty, for  encouraging  the  improvement  of  land  in  Scotland,  held 
under  settlement  of  strict  tailzie :'  Finds  that,  according  to  the 
legal  and  necessary  construction  of  this  'lease,  the  provisions  of 
the  said  statute  must  be  held  as  incorporated  in  the  instrument, 
and  that  it  was  incumbent  on  the  defender,  not  only  to  enclose 
one-third  part  of  the  lands  let  within  ten  years,  and  the  remaining 
two-third  parts  within  twenty  years,  from  the  commencement  of 
the  term ;  but  farther,  that  the  tenant  or  tenants  shall  be  taken 
bound  '  to  keep  and  preserve  the  fences,  when  made,  in  pood 
and  sufficient  repair  during  the  lease,  and  to  leave  them  so  at  the 
expiry  thereof:'  Finds  it  proved,  by  the  report  of  Mr  Scott,  that 
the  defender  has  failed  to  implement  that  condition  of  the  sta- 
tute and  lease,  by  constructing  and  keeping  in  repair,  the  fences, 
and  that  it  will  require  L.38,  0s.,9d.  to  put  the  fences  into  re- 
pair :  Therefore,  decerns  and  ordains  the  defender  forthwith  to 
put  the  said  fences  into  proper  repair,  in  terms  of  the  report  of 
the  said  Thomas  Scott,  or  otherwise  to  make  payment  to  the 
pursuer  of  the  sum  of  L.38,  Os.  9d.  sterling,  with  the  legal  inte- 
rest thereof  from  the  date  of  the  report  till  payment,  and  de- 
cerns :  Allows  decreet  to  this  eflFect  to  go  out  and  be  extracted 
ad  interim ;  and  with  the  view  of  still  enabling  the  defender  to 
implement,  or  the  pursuer  to  give  a  charge  for  fulfilment  of  this 
interim  decree,  suspends  consideration  of  the  other  conclusions 
of  this  action  for  removing  and  expenses,  till  the  first  sederunt- 
day  in  May  next ;  and  appoints  the  case,  then  to  be  enrolled,  for 
the  discussion  of  the  whole  points  necessary  to  be  determined,  in 
order  to  exhaust  the  cause." 

The  tenant  reclaimed  against  this  judgment,  and  pleaded  that 
she  could  only  be  called  on  to  repair  such  part  of  the  fences  as 
she  was  bound  to  have  erected  up  to  the  present  period  of  her 
lease;  but  the  Court  (First  Division)  adhered  to  the  Lord  Ordi- 
nary*s  interlocutor,  "  with  the  qualification  that  the  sum  of 
L.38,  Os.  9d.,  referred  to  in  the  said  interlocutor,  is  to  be  laid 
out  at  the  sight  of  Mr  Scott,  also  therein  referred  to,  in  putting 
the  fences  in  proper  repair."* — M'Neill  Hamilton  v.  Hamilton^ 
13th  November  1846. — Jurist^  xix.  9. 


1 


♦  The  summons  in  this  case  contained  an  alternative  conclusion ;  vi«.  that  in 
consequence  of  the  tenant's  failure  to  implement  the  conditions  of  tho  lease,  it 
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Poor-Lam — Power  of  Inspector  to  Sue. — A  summons  was  raised, 
subsequent  to  the  passing  of  the  recent  Act  8  and  9  Vict  c.  83, 
as:ainst  the  Monkland  Canal  Company,  for  the  recovery  of  arrears 
of  assessment  alleged  to  be  due  for  several  years  previous  to  the 
date  of  the  Act.  The  summons  was  laid  at  the  instance  of 
John  Meek,  as  inspector  of  the  poor  for  the  Barony  parish  of 
Glasgow,  with  the  consent  and  concurrence  of  certain  parties, 
being  a  committee  of  the  heritors  and  kirk-session  of  the  said 
parish,  specially  authorised  to  sue  the  action.  To  this  summons 
it  was  objected  that  the  arrears  due  to  the  old  Board  had  not 
been  transferred  to  the  new  Board  in  terms  of  the  52d  section  ♦ 
of  the  late  act ;  and  that  the  inspector  who  was  appointed  under 
the  recent  statute,  and  must  be  considered  as  the  officer  of  the 
new  Board,  had  not  power  to  sue  for  the  arrears  under  the  pro- 
visions of  the  57th  section,^  until  the  property  of  the  old  Board 
had  been  regularly  transferred  in  accordance  with  the  act     But 


should  be  found  Ihat  her  lease  was  thereby  forfeited ;  but  at  a  previous  stage, 
(IQth  Dec.  1845,)  the  Court  (Lord  Fullerton  dissenting)  found  "  that  no  irritancy 
or  forfeiture  of  the  lease  had  been  incurred."  The  Lord  Justice-General  ob- 
served, that  there  was  no  "irritancy  "  of  the  tenant's  right  "  provided  by  the  Act 
of  Parliament;  '*  but  "  that,  in  framing  a  lease  under  the  authority  of  this  act,  it 
might  have  been  within  the  power  of  the  landlord  to  have  stipulated  such  an 
irritancy — a  conventional  irritancy — which  would  have  been  given  effect  to  in  a 
court  of  law." — Jurist,  vol.  xviii.  136.     8  D.  308. 

*  The  52d  section  of  the  8  and  9  Vict  c.  83,  enacts, "  That  where  any  pro- 
perty whatsoever,  whether  heritable  or  moveable,  or  any  revenues,  shall,  at  the 
time  of  the  passing  of  this  act,  belong  to  or  be  vested  in  the  heritors  and  kirk- 
session  of  any  parish,  or  the  magistrates,  or  magistrates  and  town-council  of  any 
burgh,  or  commissioners,  trustees,  or  other  persons,  on  behalf  of  the  said  heri- 
tors and  kirk- session  or  magistrates,  or  magistrates  and  town-council,  under  any 
Act  of  Parliament,  or  under  any  law  or  usage,  or  in  virtue  of  gift,  grant,  be- 
quest, or  otherwise,  for  the  use  or  benefit  of  the  poor  of  such  parish  or  burgh, 
it  sliall,  from  and  after  a  time  to  be  fixed  by  the  Board  of  Supervision,  be  lawful 
for  the  Parochial  Board  of  each  such  parish,  or  of  the  combination  in  which 
such  parish  or  burgh  may  be  respectively,  to  receive  and  administer  such  f  ro- 
porty  and  revenues,  and  the  right  thereto  shall  be  vested  in  such  Parochial 
Board." 

t  The  57th  section  enacts,  "  That  in  case  it  shall  be  necessary  to  commence 
or  institute  any  action  by  or  ou  behalf  of  any  parish  or  combination,  or  Paro- 
chial Board  for  the  relief  of  the  poor,  such  action  may  be  brought  in  the  name 
of  any  inspector  of  the  poor  of  such  parish  or  combination  as  pursuer ;  and  in 
any  action  to  bo  brought  against  any  Parochial  Board,  it  shall  not  be  necessary 
to  call  the  indivirlual  memb(  rs  of  the  Parochial  Board  as  defenders,  but  it  shall 
be  lawful  for  the  pursuer  in  such  action  to  call  any  inspector  of  the  poor  of  any 
such  parish  or  combination,  and  such  inspector  shall  be  bound  to  appear  and 
answer  on  behalf  of  the  Parochial  Board  :  and  all  summonses,  notices,  diligences, 
decrees,  or  other  proceedings  servi  d  or  obtained,  or  had  against  any  inspector  of 
the  poor,  shall  be  binding  on  and  conclusive  against  the  Parochial  Board  of  tho 
parish  or  combination  for  which  he  is  an  inspector ;  and  the  Parochial  Board 
shall  have  the  entire  direction  and  control  of  every  such  acUoa,  although  the 
same  may  be  carried  on  in  the  name  of  the  inspector." 
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the  Court  (First  Division)  decided  that  this  objection  was  ill- 
founded  ;  the  Lord  Justice-General  remarking — "  The  question 
is,  whether  this  action,  brought  by  John  Meek»  inspector  of  the 
poor  of  Barony  parish  of  Glasgow,  *  with  the  consent  and  con- 
currence of- Andrew  M'George,'  and  others,  being  *  a  committee 
of  the  said  Barony  parish,'  is  properly  before  the  Court  as  to 
the  instance  of  the  pursuers.  I  am  clearly  of  opinion  that  the 
instance  is  quite  competent ;  and  that  opinion  I  hold  in  spite  of 
the  objection  which  has  been  attempted  to  be  raised  on  the  52d 
section  of  the  recent  Poor-law  Act  For,  take  it  that  the  Board 
of  Supervision  has  not  transferred  to  the  new  Board  the  property, 
heritable  and  moveable,  '  vested  in  the  heritors  and  kirk-session 
of  the  parish,  or  the  magistrates,'  &c.,  '  for  the  behoof  of  the 
poor  of  such  parish,*  &c.,  and  that  therefore  'that  part  of  the 
statute  has  not  been  followed  out ;  still,  if  a  fair  construction 
is  given  to  the  statute,  (and  such  construction  we  are  bound  to 
give  it,)  there  can  be  no  doubt  that  the  action  by  Mr  Meek,  for 
the  arrears  of  assessment  due  by  persons  liable  to  be  assessed, 
is  perfectly  well  founded  in  the  statute.  On  a  proper  construc- 
tion of  the  32d  section,  '  the  Parochial  Board ' — which  is  there 
directed  to  meet '  on  the  3d  day  in  September,  or  on  such  day 
thereafter  as  may  be  fixed  by  the  Board  of  Supervision,'  for  the 
purpose,  inter  alia^  of  naming  an  inspector — is  the  old  Board. 
Now,  on  the  old  Board,  as  formerly  constituted,  the  duty  of 
naming  an  inspector  is  imperative.  The  Board  having  accord- 
ingly met  for  that  purpose,  Mr  Meek  was  named  inspector,  and 
installed  in  his  office.  What,  then,  were  his  duties  ?— duties 
imperatively  binding  upon  him,  whether  the  old  Board  was  to 
continue,  or  a  new  Board  to  be  appointed.  His  duty  is  set 
forth  in  the  57th  section  of  the  statute ;  viz.  to  sue  or  defend 
all  actions  relative  to  '  the  parish.'  He  is  declared  by  the 
statute  to  be  the  person  who  is  to  sue  and  be  sued.  He  is  at 
once  installed  into  his  office,  and  it  is  clear  that,  unless  the  in- 
terests of  the  poor  are  to  be  abandoned,  he  must  take  up  his 
duties  at  once,"  &c. — Meek  and  Others  v.  TJie  Monkland  Canal 
Company,  lit/i  November  1846. — Jurist^  vol.  xix.  p.  10. 

Public  Right  of  Drove^Road  and  Drove- Stances, — An  action  was 
brought  by  the  Marquis  of  Breadalbane  to  interdict  and  prohibit 
certain  proprietors  and  tenants  of  lands  in  the  north-western 
districts  of  Scotland,  interested  in  the  cattle  trade,  from  using 
certain  portions  of  his  property  in  the  county  of  Argyle  as 
resting-places  or  drove-stances  for  cattle,  in  the  transport  of 
these  animals  from  the  north  to  the  south.  Through  the  Mar- 
quis's property  there  is  a  public  (Parliamentary)  road,  which  is 
the  line  of  transit  (passing  by  Glencoe  to  Callander)  from  the 
north-western  Highlands  to  the  south  of  Scotland  and  to  £ng- 
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land,  and  the  drove-stances  in  dispute  are  contiguous  to  this 
line  of  road.  There  was  no  servitude  of  drove-stances  in  Lord 
Breadalbane's  titles,  and  the  parties  interested  in  the  cattle  trade 
had  no  written  grant  of  servitude  over  any  parf  of  his  lordship's 
land,  but  they  averred  that  the  road  in  question,  with  certain 
deviations,  was  a  public  drove-road,  and  had  been  such  long 
before  it  had  been  converted  into  a  public  carriage-road;  that 
drove-stances  are  necessary  accessories  to  a  drove-road,  particu- 
larly in  such  a  district ;  and  that  those  situated  on  Lord  Bread- 
albane's  property,  in  Argyleshire,  had  been  used  as  a  matter  of 
right  by  them  and  their  predecessors,  on  payment  of  certain 
fixed  rates  per  100  sheep  and  score  of  cattle,  for  time  imme- 
morial. They  therefore  proposed  to  prove  the  alleged  use  and 
occupation  by  themselves  and  the  public  of  these  roads  and 
stances  by  a  jury  trial.  Lord  Breadalbane,  on  the  other  hand,  con- 
tended that  this  was  an  ordinary  public  road,  and  that  no  one 
had  right  to  a  servitude  of  pasturage  or  of  resting  cattle  on 
land  contiguous  to  it,  any  more  than  in  the  case  of  any  other 
public  road  in  the  kingdom ;  that  any  accommodation  which  the 
public  may  have  received  in  the  way  of  stances  for  pasturing 
and  resting  cattle,  was  a  matter  of  agreement  and  not  of  right; 
and  that  the  parties  in  this  case  were  not  in  a  position  to  demand 
a  proof  of  prescriptive  use,  as  they  had  shown  no  grant  or  title 
to  which  the  use  of  the  stances  could  be  ascribed.  The  Court 
(First  Division)  found  that  there  were  "  relevant  averments  fit  to 
be  the  subject  of  a  jury  trial,"  both  as  to  the  drove-road  and  the 
drove-stances ;  thereby  deciding  that  a  public  right  to  a  drove- 
road,  and  to  drove-stances  as  accessories  of  it,  may  be  established 
by  immemorial  or  prescriptive  use  alone,  notwithstanding  that  the 
alleged  drove-road  had  been  converted  into  a  public  road  for  car- 
riages ;  and  that  the  payment  of  certain  fixed  rates  for  the  use 
of  the  drove-stances  may  not  be  inconsistent  with  the  existence 
of  such  a  right. — Marquis  of  Breadalbane  v.  McGregor  and  Others^ 
3d  Dec.  1846. — Jurist^  vol.  xix.  p.  65.  * 

Colliery  Lease — Lordship  computed  by  the  actual  Selling  Prices 
at  the  Hill. — The  colliery  of  New  Bogside,  in  the  parish  of  Kil- 
maurs,  Ayrshire,  was  let  by  the  proprietors  Messrs  Robert  and 
James  Cochran  to  Alexander  Guthrie,  in  a  formal  stamped  lease, 
wherein  the  rent  was  declared  to  be  L.200,  "  or,  in  the  option  of 
the  landlords,  the  selling  price  of  2-15th  parts  of  the  whole  coals 
brought  to  the  pit-head,  and  sold  (after  deducting  the  usual 
allowance  of  coals  for  the  colliers  and  engine,  and  of  all  common 
dross)  as  lordship,  in  lieu  and  full  payment  of  said  fixed  rent, 


*  It  is  understood  that  the  decision  in  this  case  is  to  be  made  the  subject  of 
an  appeal  to  the  House  of  Lords  by  Lord  Breadalbane. 
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computing  the  said  lordship  at  the  actual  selling  price  at  the 
hill."     A  dispute  having  arisen  as  to  the  nieaning  of  this  clause^ 
the  landlords  brought  an  action  in  the  Sheriff-Court  of  Ayr, 
against  the  tenant,  for  rents  due.    The  tenant,  being  unsuccessful 
in  the  Sheriff-Court,  brought  the  case  up  by  advocation  to  the 
Court  of  Session.^  The  chief  point  in  dispute  was,  whether  the 
tenant,  in  estimating  the  price  of  coals  sold,  was  entitled  to  in- 
clude sales  made  at  a  neighbouring  harbour,  which,  being  whole- 
sale, and  liable  to  a  deduction  for  carriage,  were  at  a  lower  rate 
.  than  those  at  the  pit-mouth,  which  were  chiefly  retail.     It  ap- 
peared that,  previous  to  the  lease  being  extended,  the  tenant  had 
endeavoured  to  introduce  these  shipment  sales  into  the  compu- 
tation by  an'  express  clause,  and  that  the  landlords  had  rejected 
this  proposition.     It  was  now  contended  that  the  clause,  as  it 
stood,  merely  meant  the  price  actually  received  for  the  coals, 
and  that  it  was  the  invariable  practice  of  the  trade  to  include 
shipment   sales   in   computing  a  lordship.     The   Court  (First 
Division)  found,  "  that  in  fixing  the  selling  price  on  which  the 
lordship  is  to  be  computed,  there  must  be  taken  into  account 
the  prices  got  for  sales  of  coals  delivered  at  the  pit,  whether 
retail  or  wholesale ;  but  that  the  prices  got  for  sales  of  coal  de- 
livered elsewhere  than  at  the  pit,  are  to  be  excluded." — Gutfirie 
V.  Cockrans^  4th  Bee.  1846. — Jurist^  vol.  xix.  p.  69. 


ON  THE  COMPOSITION  AND  RELATIVE  NUTRITIVE  VALUES  OF 
THE  POTATO,  THE  YAM,  THE  SWEET  POTATO,  MANGOLD- 
WURTZEL,  THE  CARROT,  THE  BEET,  THE  PARSNIP,  AND  THE 
CABBAGE. 

By  James  F.  W.  Johnston,  F.R.SS.  L.  &  E. 

As  public  attention  is  at  the  present  moment  very  much  di- 
rected to  the  consideration  and  discussion  of  the  propriety  of  sub- 
stituting diflferent  root  crops  in  place  of  the  potato,  the  following 
summary  of  the  actual  state  of  our  knowledge,  in  regard  to  the 
chemical  composition  and  relative  nutritive  value  of  these  several 
root  crops,  will  not,  I  think,  be  unacceptable  to  the  agricultural 
public : —    . 

§  1.   Of  the  composition  of  potatoes^  and  the  effect  of  circumstances 
in  modifying  their  quality  and  composition. 

The  composition  of  the  potato  is,  in  one  respect  only,  very 
different  from  that  of  our  cultivated  corn  crops.  Like  all  the 
other  root  and  green  "crops  we  cultivate,  it  is  distinguished  from 
grain  and  pulse  by  the  presence  of  a  large  per-centage  of  water. 
In  other  respects  it  agrees  with  them.  It  contains  the  same  kinds 
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of  nutritive  matter  which  are  found  in  the  grains.  It  differ^  in  the 
relative  proportions  only  in  which  these  substances  are  found  in  if. 
1".  Per-centage  of  water The  mean  proportion  of  water  con- 
tained in  the  potato  is  about  75  per  cent,  or  three-fourths  of  its 
whole  weight.  But  this  proportion  varies  with  the  age  or  state 
of  ripeness  of  the  potato,  with  the  part  of  the  potato  examined, 
with  the  variety,  with  the  rapidity  of  growth,  with  the  length  of 
time  they  have  been  kept  out  of  the  ground,  the  place  in  which 
they  are  kept,  and  possibly  also  with  the  soil,  manure,  and  climate. 

a.  Injluence  of  the  state  of  ripeness^  Sfc. — The  quantity  of  dry 
solid  matter  contained  in  the  potato,  depends  very  much  upon 
the  state  of  ripeness  to  which  it  has  attained.  The  ripest  leave 
30  to  32  per  cent  of  dry  matter,  the  least  ripe  only  24  per  cent 
The  mean  result  of  Korte's  examination  of  55  varieties  of  potato, 
gave  him  for  the  solid  matter  24*9,  and  for  the  starch  11*85  per 
cent* 

The  result  of  27  analyses  made  in  my  laboratory,  in  1846,  gave 
for  the  maximum  proportion  of  water  in  young  potatoes  82,  and 
for  the  maximum  in  full  grown  potatoes  68'6  per  cent  The 
mean  of  51  determinations  made  upon  potatoes  of  all  ages  was 
76  per  cent. 

b,  IVater  in  different  parts  of  the  potato, — As  a  general  rule, 
not  without  exceptions,  however,  the  proportion  of  water  is 
greater  in  the  rose  or  upper  end  of  the  potato  from  which  the 
young  shoots  spring,  than  in  the  heel  end  by  which  it  is  attached 
to  the  rootlet.  The  proportion  in  the  middle  of  the  potato  is 
sometimes  intermediate  and  sometimes  greater  than  at  either  end. 
This  appears  in  the  following,  selected  from  among  many  similar 
results  obtained  in  my  laboratory. 


1.            2.          3.            4.           6. 

6. 

7. 

8. 

Rose  end, 

82-88    79C0    64-41     8889     8007 

7656 

7107 

8-260 

jNIiddlo, 

7377 

76-30 

7991 

8513 

lleel-end. 

8015    77-83    63-08    88-07    6o-33 

71-78 

74-64 

74.80 

c.  The  influence  of  variety  upon  the  quantity  of  water  in  pota- 
toes of  the  same  year,  grown  in  the  same  field  and  under  the 
same  circumstances,  has  also  appeared  from  many  experiments 
I  have  caused  to  be  made.  Thus  while  the  cup  potato  gave  74, 
the  variety  called  buffs  gave  77  per  cent.  But  it  is  impossible 
always  to  determine  how  much  is  really  due  to  variety,  and  how 
much  to  the  period  of  growth  or  other  causes. 

T,  Proportion  of  starch. — A  large  proportion  of  the  solid  mat- 
ter of  the  potato  consists  of  starch.  When  the  potato  is  grated 
upon  a  fine  grater  under  a  stream  of  water,  the  starch  passes 


Schiibler,  Agricrdtur  Cliemis,  ii.  p.  213. 
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through  in  the  form  of  a  fine  white  powder,  and  the  fibre  op 
cellular  matter  remains  behind. 

The  average  proportion  of  starch  in  the  potatoes  of  this  country, 
according  to  numerous  experiments  made  in  my  laboratory  during 
the  year  1846,  is. 

In  the  natural  state,  .        .        15'72  per  cent. 

In  the  dry  state,  (free  from  water,)  64*20  per  cent. 

But  this  proportion  varies  with  many  circumstances.     Thus, 

a.  The  heel  end  usually  contains  most  starch,  and  thp  centre 
least     In  three  varieties  we  obtained  of  starch  per  cent 

Belfast  rounds.  Bed  potato.  Kidneyi. 

Rose  end.        •        .        1915  16*42  14*84 

Centre,            .        •        1440  13*73  13*87 

Heel  end,        .        .        18*70  20*93  17*48 

b.  The  variety  also  affects  the  proportion  of  starch.  Tbua  I 
obtained  the  following  among  many  other  results  from  pqtatoes 
grown  in  Scotland  in  1846 : 

For  cent. 
Red  potato,  (Lanarkshire,)      •        •        .        14*08  of  starch. 


Small  Americans, 

Orkney  potatoes,     . 

Buifs,  (Forfarshire,) 

Kidneys, 

Cups,  (Argyleshire,) 


17*80 
17*42 
20*71 
14*93 
16*14 


DiflTerpnt  varieties  grown  on  t^e  same  soil  also  diflfer  in  their 
yield  of  starch. 

Thus  the  following  varieties  of  pot^o  grown  by  Mr  Fleming 
at  Barrochfin,  in  Renfrewshire,  in  1842,  yielded  respectively  of 
starch — 

Percent. 
Connaught  cups,      .        .        .        .21 

Irish  blacks 16| 

White  dons, 13 

Red  dons, 10} 

— while,  according  to  a  starch  manufacturer  in  that  neighbour- 
hood, 11^  per  cent  had  been  the  average  quantity  obtained  from 
the  common  rouffh  red  of  good  quality  during  the  previous  four 
years. 

The  difference  in  the  quantity  of  starch  yielded  by  the  above- 
named  varieties  is  the  more  striking  when  it  is  taken  in  connexion 
with  the  weight  of  each  per  acre,  raised  from  the  same  land 
treated  in  the  same  way.     These  weights  were  as  follows : — 

Containing  of 

Kanure.  Produce  per  acre.  starch. 

Cups,  "with  4  cwt  of  guano  134  tons  2*9  tons. 

jRed  dons,        with  4  cwt.  of  guano  14j  tons  1*6  tons. 

White  dons,    with  3  cwt.  of  guano  18^  tons  2*4  tons. 

So  that  of  these  three  crops,  that  of  cups^  which  weighed  the 
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least,  gave  the  largest  produce  of  stawh.  They  yielded  nearly 
twice  as  much  as  the  red  dons,  which  were  half  a  ton  heavier,  and 
one-fifth  more  than  the  tctute  dons^  the  crop  of  which  was  greater 
by  five  tons  an  acre.  Such  diflFerences  as  these,  in  the  relative 
quantities  of  starch,  which  may  be  obtained  from  an  acre  of  the 
same  land  by  the  growth  of  different  varieties  of  potato,  are  de- 
serving of  the  attentive  consideration  of  the  practical  man. 

c.  The  soil,  locality,  or  mode  of  treatment  also  affect  the  pro- 
portion of  starch  in  the  potato.  Thus  the  same  variety  of  potato 
grown  in  different  localities  gave  me 


Buffs, 

Mid.Lothian. 
14-89 

Forfarshire. 
20-71 

Cups, 

Argylesbire. 
1614 

Kid-Lothlan. 

1.                      2. 

23-82                18-94 

d.  The  effect  of  keeping  upon  potatoes  is  to  diminish  the  pro- 
portion of  starch.  Their  weight  diminishes  from  4  to  7  per  cent, 
and  the  proportion  of  starch  lessens  at  the  same  time.  Thus 
Payen  found  the  same  variety  of  potato  to  yield  in 


Per  cent. 

Percent 

October, 

172 

February, 

16-2 

November, 

16-8 

March, 

160 

December, 

16-6 

April, 

14-5 

January 

15-5 

• 

This  diminution  is  probably  owing  to  the  conversion  of  a  por- 
tion of  the  starch  into  sugar  and  gum. 

When  potatoes  are  rendered  unfit  for  food  by  being  frozen  and 
suddenly  thawed,  the  quantity  of  starch  which  they  are  capable 
of  yielding  when  immediately  grated  has  undergone  no  diminution. 

3^  The  proportion  of  fibre  is  very  variable,  but  in  the  ordinary 
state  of  the  potato  it  averages  about  3,  and  in  the  dry  state  about 
13  per  cent  of  the  whole  weight.  It  varies,  however,  very  much 
— in  some  being  as  little  as  1^,  in  others  as  much  as  10  per  cent, 
even  in  their  natural  state  of  dryness.  I  give  the  following  as 
some  of  the  extreme  determinations  of  the  fibre  in  the  natural  ^nd 
in  the  dried  state,  obtained  from  Scotch  potatoes  grown  in  1846. 
I  have  included  also  the  proportion  of  starch : — 


Fibre. 

Starch. 

1 

In  natural 
state. 

In  dry 
sUte. 

In  natural 
state. 

In  dry 
sUte. 

C  ups,— Mid- Lothian, 

1       Buffs,           do. 

1       Whites,       do. 
Orkney  potatoes, 
White,— Argyle, 

1-76 
4-45 
6-69 
8-41 
10  60 

10-91 
17-70 
19-61 
2410 
3212 

1894 
1489 
16-73 
17-42 
1807 

76-14 
6916 
67-31 
49-91 
60-82 
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From  these  results  it  appears  that  the  proportion  of  fibre  varies 
very  much,  though  in  most  cases  a  portion  of  starch,  and  always 
a  small  quantity  of  coagulated  albumen,  adheres  to  the  fibre  and 
adds  to  its  apparent  weight.  It  is  to  the  presence  of  this  starch 
and  albumen  that  the  nutritive  properties  of  the  potato  fibre— 
the  pulp  of  the  potato  mills — is  partly  owing,  though  the  tender 
fibre  (cellulose)  is  capable  of  being  partially  dissolved  or  digested 
in  the  stomachs  of  the  animals  that  are  fed  upon  it 

4°.  Proportion  of  fat — When  the  potato  is  sliced,  dried,  and 
digested  in  ether,  a  portion  of  fat  is  extracted  from  it,  which  is 
usually  smaller,  however,  than  from  any  of  our  grain  crops.  It 
varies  from  0*15  to  0*52  per  cent  in  the  potato  in  its  ordinary 
state,  but  it  averages  about  0*24  in  the  one,  and  1*0  per  cent  in 
the  other. 

5°.  Proportions  of  gum  and  sugar.— In  the  watery  solution 
which  floats  above  the  starch — ^when  a  potato  has  been  grated  in  a 
stream  of  water,  and  the  water  allowed  to  settle — there  is  always 
contained  a  small  quantity  of  sugar,  and  of  that  species  of  gum 
which  is  formed  by  the  action  of  sulphuric  and  other  acids  upon 
starch,  and  to  which  the  name  of  dextrin  is  given.  The  maxi- 
mum, minimum,  and  average  of  these  substances  in  the  healthy 
potato  is  nearly  as  follows,  as  deduced  from  numerous  analyses 
made  in  my  laboratory — 


Mfixlnium. 

Minimum, 

Mean. 

Sngar.       Gum. 

Su;rar.      Gum. 

Sugar.       G«m. 

In  natural  statc> 

.  5-1         0-94 

11         007 

3  3         0-65 

In  dry  state,     , 

23-2          30 

6-6         0-36 

13-47      225 

In  diseased  potatoes  the  sugar  is  sometimes  upwards  of  7,  and 
the  gum  of  2  per  cent  in  the  natural  state  of  the  potato.  This, 
however,  is  the  result  of  a  change  of  the  starch  into  these  sub- 
stances as  a  result  of  the  progress  of  disease.  In  all  cases  when 
these  two  substances  are  unusually  large,  the  starch  is  small 
in  like  proportion. 

6^.  Proportion  of  protein  compounds. — When  the  water  with 
which  the  grated  potato  has  been  washed  is  filtered  and  then 
boiled,  a  small  quantity  of  albumen  coagulates  and  falls  in  flocks: 
If  after  this  is  separated,  and  the  liquid  allowed  to  cool  a  little, 
acetic  acid  (vinegar)  is  added  to  it,  a  white  powder  falls,  which, 
like  that  obtained  in  the  same  way  from  oatmeal,  peas-meal,  or 
from  wheat  or  barley  flour,  has  much  resemblance  to  the  curd  of 
milk,  and  therefore  for  the  present,  and  till  it  has  been  carefully 
analysed,  is  called  casein.  Further,  if  the  dry  potato  in  powder 
be  boiled  in  alcohol,  the  solution  evaporated,  and  water  added  to 
it,  a  white  glutinous  substance  is  separated,  resembling  the  gluten 
of  wheat  Lastly,  if  the  dry  fibre  or  pulp  be  boiled  in  acetic 
acid,  and  carbonate  of  ammonia  afterwards  added  to  the  clear 
solution,  a  portion  of  white  matter  falls,  which  is  believed  to  be 
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albumen  existing  in  or  attached  to  the  fibre  hi  a  coagulated 
state. 

Thus  the  potato  contains,  all  the  different  protein  compounds 
usually  found  in  the  cultivated  grains,  though  in  its  natural 
watery  state  they  are  present  in  it  in  small  and  variable  propor- 
tions only.  Thus  in  the  natural  state  of  the  potato,  according  to 
experiments  made  in  my  laboratory, 

Per  cent. 
The  gluten  yaries  from          .        .        .        Oil  to  0*66 
The  albumen        .         .        .        .        .        003  to  0*76 
The  casein 0  02  to  2*44 

But  the  average  sum  of  these  three  constituents  extracted  in 
the  way  I  have  described,  is  about  1*4  per  cent  of  the  weight  of 
it  in  its  natural  state,  or  6*8  per  cent  when  freed  from  water. 

But  by  the  method  of  extraction  above  described,  the  whole  of 
the  protein  compounds  is  not  obtained,  and  therefore  their  true 
proportion  in  the  potato  is  incorrectly  estimated.  By  determin- 
ing the  nitrogen,  and  from  its  amount  calculating  the  protein 
compounds,  a  higher  number  is  obtained  for  their  proportion  in 
the  dry  potato.  Thus  Horsford  obtained  for  the  per-centage 
of  these  compounds  in  the  dry  matter  of  potatoes  grown  at 
Giessen, 

In  white  potatoes,        ....        9'96  per  cent. 
In  blue, 7  66 

And  my  assistant,  Mr  Fromberg,  obtained  from  7*3  to  14  per 
cent  in  different  portions,  samples,  and  varieties  of  potatoes.  He 
found  also  that  not  only  is  the  proportion  different  in  different 
varieties,  but  that  it  is  greater  also  in  young  potatoes  than  in  old, 
and  often  also  in  the  one  end  or  in  the  centre  of  the  potato  than 
in  the  other  end. 

According  to  Boussingault,  the  proportion  of  these  protein 
compounds  diminishes  the  longer  the  potato  is  kept  Thus  in 
newly  dug  potatoes  he  found  them  to  amount  to  2^,  but  in  long 
kept  potatoes  to  only  1^  per  cent  of  their  weight.  These  are 
equivalent  to  9  per  cent  and  6  per  cent  respectively  in  the  dry 
potatoes  at  the  two  periods. 

In  potatoes  attacked  with  the  prevailing  disease,  the  propor- 
tion of  protein  compounds  diminishes.  They  are  partially  de- 
composed, producing  ammonia  and  other  compounds. 

The  proportion  of  protein  compounds,  chiefly  coagulated  albu- 
men, in  the  potato  ^ire  is  also  greater  than  we  should  suppose — 
being  found  by  Fromberg  to  vary  from  3*2  to  6*3  per  cent  of  the 
weight  of  the  fibre  in  the  dry  state,  the  mean  being  between  3^ 
and  4  per  cent  This  must  contribute,  as  I  have  already  said,  to 
the  nourishing  properties  of  the  refuse  of  our  potato-mills. 

7*.  Proportion  of  saline  matter, — The  potato  when  dried  and 
burned  leaves  a  quantity  of  ash,  which  varies  from  0*76  to  1'58 
of  the  weight  of  the  potato  in  its  natural  state,  or  from  2-3  to  4*7 
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per  cent  of  the  weight  of  the  potato  in  its  dry  state*  This  ash 
consists  in  large  proportion  of  potash  and  soda  salts. 

It  is  a  curious  circumstance  in  reference  to  the  inorganic  matter 
of  the  potato,  that  a  considerable  proportion  of  the  ume  it  coin 
tains  exists  in  the  state  of  crystallized  oxalate  of  lime.  These 
crystals  are  in  many  cases  readily  seen  by  the  microscope^  but 
what  functions  they  perform — whether  they  are  a  natural  and 
necessary,  or  a  diseased  product — it  is  impossible  as  yet,  with 
any  degree  of  confidence,  to  pronounce.  When  the  potato  is 
burned  this  oxalate  is  decomposed,  and  the  lime  is  found  in  the 
ash  in  the  state  of  carbonate — unless  it  combine  during  the  heat- 
ing with  some  of  the  phosphoric  or  other  fixed  acids  contained 
in  the  potato. 

8^.  Average  composition  of  the  potato, — The  several  ingredients 
of  the  potato  vary,  as  I  have  stated  above.  Its  average  composi- 
tion is  nearly  as  follows : — 

a.  Taking  the  mean  of  the  results  of  Einhoff,  LampadiuSi  and 
Henry. 


Water,       . 

Starch, 

Dextrin  (gum,)  and  sngar, 

Protein  compounds, 

Fibre,        .  .  . 


la  natural  atate.  In  drj  atate. 

76-28 

14-25  68-12   . 

208  8-24 

110  4-60 

712  2914 


99-7  100 


b.  Taking  the  mean  of  the  numerous  analyses  of  healthy  pota- 
toes made  in  my  laboratory  in  1846. 

Natural.  Dry. 
Water,           ....        75*52 

Starch,         ....        1672  64-20 

Dextrin  (gum,)         .             .            .          0"65  2*25 

Sugar,           ....          8-30  18-47 

Albumen,  casein,  glutin,  &c.,            .          1*41  0*77 

Fat,               ....          0-24  1.00 

Fibre,  with  a  little  starch  adhering,            3*20  13'31 


100  100 

When  the  above  substances  are  separated  froili  each  other  in 
the  way  I  have  described,  a  portion  of  the  albumen  and  glutin 
still  adheres  to  the  fibre,  and  of  both  with  some  of  the  so-called 
casein,  to  the  starch,  so  that  the  true  per-centage  of  protein  com- 
pounds is  something  higher  than  in  the  above  table. 

In  round  numbers,  indeed,  the  average  composition  of  the  diy 
Motato  may  be  represented  pretty  nearly  as  follows : — 
Starch,  .  .  .64 


Sugar  and  gum. 
Protein  compounds, 
Fat,    . 
Fibre,  , 


15 
9 
1 

11 

100 


Dt7  Potato. 

I>ryIUd«. 

79 

87-4 

9 

7-6 

1 

0-8 

11 

3-4 

•            ••• 

09 

\fVra  THAT  OF  THB  MAKGOLD-WUftTZBL,  CAREOt,  &C  601 

The  dry  potato,  therefore,  in  nutritive  value  is  not  far  behind 
the  average  of  our  finer  varieties  of  wheaten  flour,  and  is  about 
equal  to  that  of  rice. 

This  appears  in  the  following  comparative  view  of  the  coiiipo- 
sition  of  dry  rice  and  the  dry  potato. 

Starch,  > 

Sugar  and  gam,  ) 

Protein  compounds, 

Fat, 

Fibre  or  husk,  • 

Saline  matter  (ash,) 

100  100 

The  principle  difference  here  is  in  the  proportions  of  fibre  or 
husk.  But  the  fibre  of  the  potato,  as  I  have  already  said,  re- 
tains a  portion  of  starch  and  other  nutritive  matter,  and  there- 
fore, the  real  quantity  of  indigestible  fibrous  or  woody  matter  in 
the  potato,  is  by  no  means  so  great  as  the  per-centage  of  fibre 
appears  to  represent  it. 

§  2.  Influence  of  soils  and  manures  upon  tJie  quantity  and  quality 
of  the  potato  crop. 

The  potato  thrives  best  on  a  light  loamy  soil — nfeither  tod  dry, 
nor  too  moist  The  most  agreeably  flavoured  table  potatoes  are . 
almost  always  produced  from  newly  broken  up  pasture  grouiid, 
not  manured,  or  from  any  new  soil.*  When  the  soil  is  suitable, 
they  dehght  in  much  rain,  and  hence  the  large  crops  of  potatoes 
obtained  in  Ireland,  in  Lancashire,  and  in  the  west  of  Scotland. 
No  skill  will  enable  the  farmer  to  produce  crops  of  equal  weight 
on  the  east  coast,  where  rains  are  less  abundant.  It  has  not  been 
shown^  however^  that  the  weight  of  starch  produced  in  the  less  rainy 
districts  is  defective  in  an  equal  degree.  Warm  climates  and  dry 
seasons,  as  well  as  dry  soils,  appear  to  increase  the  per-centage  of 
starch. 

Potatoes  are  considered  by  the  farmer  to  be  an  exhausting  crop, 
and  they  require  a  plentiful  supply  of  manure.  By  abundantly 
manuring,  however,  the  land  in  the  neighbourhood  of  some  of 
our  large  towns,  where  this  crop  is  valuable,  has  beeti  made  to 
produce  potatoes  and  corn  every  other  year,  for  a  very  long 
period. 

11°.  Saline  mixtures  exercise  a  remarkable  influence  in  promot- 
ing the  growth  and  increasing  the  quantity  of  the  potato  crop  in 
some  localities.     The  most  striking  effects  of  this  kind  hitherto 


♦  Loudon*»  JSnct/clojxxdta  of  Agriculture,  p.  847. 
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observed  in  our  island  have  been  produced  by  mixtures  of  the 
nitrate  of  soda  with  the  sulphate  of  soda,  or  with  the  sulphate  of 
magnesia.*  The  effect  of  such  mixtures  affords  a  beautiful  il« 
lustration  of  the  principle  I  have  frequently  before  had  occasioQ 
to  press  upon  public  attention — that  plants  require  for  thrir 
healthy  growth  a  constant  supply  of  a  considerable  number  of 
different  organic  and  inorganic  substances.  Thus  upon  a  field 
of  potatoes,  the  whole  of  which  was  manured  alike  with  40  cart- 
loads of  dung,  the  addition  of 

a.  Nitrate  of  soda  alone  gave  an  increase  above  dung  alone 

of  .  .  .  .  3^  tons. 

Sulphate  of  soda  alone  gave  no  increase. 
While  one-half  of  each  gave       .  .  5^  ... 

h.  Sulphate  of  ammonia  alone  gave      .         1 J  tons. 

Sulphate  of  soda,  no  increase. 

But  one-half  of  each  gave         .         .         6|^  ••• 
c.  Nitrate  of  soda  alone  gave  an  increase  of  3|  tons. 

Sulphate  of  magnesia  alone  gave  .       .       ^   ... 

And  one-half  of  each  gave  •        .     9|     .. 

Such  results  are  very  interesting,  and  if  followed  up  by  an 
examination  of  the  quality  and  composition  of  the  several  samples 
of  potatoes  produced — cannot  fail  to  lead  to  very  important  prac- 
tical and  theoretical  conclusions. 

2**-  Failure  of  seed  potatoes The  seeds  of  all  cultivated  plants 

are  known  at  times  to  fail,  and  the  necessity  of  an  occasional 
change  of  seed  is  recognised  in  almost  every  district.  In  the 
Lowlands  of  Scotland  potatoes  brought  from  the  Highlands  are 
generally  preferred  for  seed,  and  on  the  banks  of  the  Tyne,  Scot- 
tish potatoes  bring  a  higher  price  for  seed  than  those  of  native 
growth.  This  superior  quality  is  supposed  by  some  to  arise 
from  the  less  perfect  ripening  of  the  2(/?-land  potatoes,  and  by 
others  to  some  peculiar  effect  or  quality  of  new  land,  on  which 
skilful  farmers,  who  do  not  import  or  buy,  raise  the  potatoes 
they  intend  for  the  next  year's  seed. 

These  may  in  part  be  true  explanations  of  the  fact.  The  bet- 
ter quality  of  unripe  seed  may  arise  from  its  containing  a  larger 
per-centage  of  nitrogenous  (protein)  compounds,  if,  as  many  be- 
lieve, whatever  increases  the  per-centage  of  starcJi^  increases  also  the 
risk  of  failure  in  potatoes  that  are  to  he  used  for  seed.  The  subject 
is  deserving  of  further  investigation. 

It  may  be  doubted,  however,  whether  the  relative  proportions 


*  See  the  Author's  Suggestions  for  Ewperiments  in  Practical  Agriculture, 
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of  starch  are  to  be  considered  as  the  cause  of  the  relative  values 
of  different  samples  of  seed  potatoes.  This  proportion  may  prove 
a  valuable  test  of  the  probable  success  of  two  samples  when 
planted,  without  being  itself  the  reason  of  the  greater  or  less 
amount  of  failure.  With  the  increase  of  the  starch,  the  albumen 
and  the  saline  matter  of  the  potato  may  in  some  degree  diminish, 
and  a  certain  minimum  proportion  of  botX  of  these  is  necessary  to 
its  fruitfulness  when  used  for  seed. 

Tlie  value  of  the  saline  matter  is  beautifully  illustrated  by  the 
observation  of  Mr  Fleming,  that  the  potatoes  top-dressed  with 
sulphate  and  nitrate  of  soda  in  1841,  and  used  for  seed  in.  1842, 
"  presented  a  remarkable  contrast  to  the  same  variety  of  potato, 
planted  alongside  of  them,  but  which  had  not  been  so  top-dressed 
in  the  previous  season.  These  last  came  away  weak,  and  of  a  yel- 
lowish colour,  and  under  the  same  treatment  in  eveiy  respect  did 
not  produce  so  good  a  crop  by  fifteen  bolls  (3J  tons)  an  acre." 
This  observation,  made  in  1842,'  was  confirmed  by  the  appear- 
ance of  the  crops  of  1843,  upon  Mr  Fleming's  experimental 
fields.  In  later  years,  however,  even  his  doctored  seed  has  not 
escaped  the  destructive  ravages  of  the  disease  of  1845  and  46. 

It  has  been  said,  in  some  parts  of  Scotland,  that  the  disease 
was  prevented  by  the  use  of  saliue  mixtures  in  1845,  but  the 
same  mixtures  failed  of  their  effect  in  the  hands  of  the  same 
parties  in  1846.  In  Norway,  common  salt  is  supposed  to  have 
saved  the  potato  from  disease.  At  the  present  moment  sulphate 
of  magnesia  is  lauded  as  a  specific  against  the  disease,  because 
of  some  supposed  good  eflects  produced  by  it  near  Whitby  in 
1846.  I  fear,  however, ,  that  should  the  disease  be  equally 
virulent  and  extensive  in  1847,  that  this  salt  will  lose  its  cha-  ' 
racter  like  all  the  others. 


§  3.  Composition  of  the  Yarn  and  the  Sweet  Potato. 

The  destruction  of  the  potato  crop  in  Europe  having  turned 
public  attention  very  much  to  the  nature  and  value  of  the  pro- 
ductions of  other  countries,  it  has  been  thought  by  some  that  the 
yam  and  the  sweet  potato  may  possibly  form  useful  articles  for 
importation. 

Of  both  roots  or  tubers,  I  believe  there  are  several  cultivated 
varieties.  Two  varieties  of  the  former — the  water  and  the 
Guinea  yam — and  one  of  the  latter,  were  imported  from  Barba- 
does  during  the  last  summer,  (1846,)  and  put  into  my  hands  for 
examination  by  my  friend  Mr  Milne.  They  were  analysed  in  my 
laboratory,  and  were  found  to  consist  respectively  of — 
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Water, 

Starch, 

Dextrin, 

Impure  sugar,    .        .         .        . 

Albumen, 

Casein,  (so-called,)  impure, 
fibre,  with  a  little  oil  and  oo- 1 
agulated  albumen,    .      .       f 


Water  yam. 


64-80 
2410 
0-36 
3-92 
0-25 
2-69 

3-76 


99-88 


OoineaTam. 


76-63 
17-46 
0-21 
3-47 
0-70 
1-74 

1-61 


100-71 


Sweet  potato. 


69-31 

16-62 

0-66 

7-99 

trace. 

2-66 

12-88 


99-41 


In  these  analyses,  and  from  these  specimens,  it  appears — 

a.  That  the  Guinea  yam  has  much  resemblance  m  composi- 
tion to  the  potato — the  proportion  of  water  being  the  same,  and 
that  of  starch  being  only  a  little  more  than  in  the  potato. 

b.  That  the  water  yam  contains  11  per  cent  less  water  than 
the  potato,  and  8  or  9  per  cent  more  starch. 

c.  That  the  sweet  potato  contains  less  water  and  about  the 
same  proportion  of  starch  as  the  potato,  with  5  per  cent  more 
sugar — to  which  its  sweetnees  is  owing — and  nearly  10  per  cent 
more  fibre. 

d.  That  of  protein  compounds,  (albumen,  &c,,)  capable  of 
being  separated  and  collected,  these  three  samples  all  yielded  a 
larger  per-centage  than  the  potato. 

When  burned,  however,  for  the  determination  of  the  nitrogen 
and  the  protein  compounds  calculated  from  the  latter,  they  do 
not  appear  to  exist  in  either  the  yams  or  the  sweet  potato  in  so 
large  a  proportion  as  in  the  average  of  our  cultivated  potatoes. 
At  least  my  assistant  Mr  Fromberg  found  by  this  method  the  pro- 
portion of  protein  compounds  to  be — 


Natural  SUte. 

Dried  at  21f  degrees. 

V\rater  yam. 

2.08 

6.92 

Guinea  yam, 

1.49 

6.16 

Sweet  potato,     . 

2.27 

6.50 

These  numbers  are  less  than  those  which  represent  the  weight 
of  albumen  and  of  so-called  casein  actually  extracted ;  and  though 
these  latter  substances  were  necessarily  impure,  yet  the  subject 
is  obviously  open  to  further  investigation. 

§  4.   Composition  of  the  Turnip, 

The  potato,  among  cultivated  roots,  is  characterised  by  the 
large  proportion  of  starch  it  contains.  The  turnip,  carrot,  beet, 
mangold-wurtzel,  and  parsnip,  differ  from  it  in  containiifg  much 
more  sugar,  with  little  or  no  starch,  but  in  its  stead  a  large  pro- 
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portion  of  a  substance  to  which  the  names  of  pectose  and  pectic 
acid  are  given.  The  nature  and  properties  of  these  substances 
it  would  be  out  of  place  here  to  describe. 

The  turnip  is  a  root  which,  to  the  skilful  cultivator,  yields  a 
very  large  return  of  nutritive  matter.  Crops  of  thirty  tons  of 
bulbs  per  imperial  acre  are  not  unfrequently  grown,  but  very 
much  greater  returns  are  occasionally  published. 

Thus  in  1814,  the  Duke  of  Portland's  farm,  in  the  parish  of 
Dundonald,  yielded,  of  a  variety  not  mentioned, — 


Scotch  acre. 

Imperial  acre. 

Withoni  leaves, 

76  tons. 

61  tons. 

With  leaves, 

90   ... 

.        72    ... 

And  in  the  parish  of  Irvine,  in  the  ^same  county,  Mr  Taylor  of 
Stonearth  grew,  of  white  turnips,  68^  tons  per  Scotch,  or  55  tons 
per  imperial  acre. 

The  first  of  these  crops  is  equal,  to  6  tons,  the  latter  to  5^  tons 
of  dry  nutritive  matter  per  imperial  acre. 

These  roots  contain  a  very  large  per-centage  of  water,  a  cir- 
cumstance which  renders  them  less  fit  for  human  food  ;  and,  be- 
cause of  the  cost  of  transport,  makes  it  necessary  in  most  cases 
to  consume  them  near  the  spot  where  they  are  grown. 

Many  varieties  of  turnip  are  cultivated,  but  they  have  not  been 
sul^ected  to  a  rigorous  chemical  analysis — an  object  of  much 
importance  to  practical  husbandry.  The  following  table  repre- 
sents the  composition  of  certain  varieties  of  Scotch  turnips,  which 
have  been  examined  in  my  laboratory : — 


Water,  

Sugar, , 

Gum, , 

Albumen,  j 

Pectic  and  Meta-pectic  ) 

Acids, 3 

Oil, 

Cellular  Fibre, , 

Saline  matter,  , 


Grown  on  different 
soils. 


On  same  soil.        OnsameaoO. 


No.  1. 


N0.2.    No.a.i";?;!'^^- 


1-76 !     1-33 


89.30 

89-42 

8900 

88-46 

6  61 

6-21 

6-54, 

6-90 

Oil 

Oil 

0-16  i 

009 

0-72 

0-47 

0-36 

019 

1-61: 


019;  0-22  018  0-26 
1-63,  1-75 1  1-59  3-39 
0-64       0-49      0*59!     0  68 


99-86  100- 


99.93 


99  97 


Yellow.   Purple.  I  Yellow. 

No.  6.  I  No.  6.  I  No    7. 


88-60;  87-46 
0'22 :     0-32 


030 
300 
0-62 1 


3-84 


99-76  .100- 


88-31 
7-67 
021 

8-81 


100- 


The  first  three  of  these  analyses  represent  the  composition  of 
the  same  variety  of  turnip  grown  on  diflFerent  soils  by  Mr  Mylne, 
farmer,  near  Tranent,  the  next  two  were  grown  on  the  same  soil 
by  the  late  Mr  Aitchison  of  Drummore,  near  Musselburgh,  and 
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the  two  last  were  grown  on  the  same  soil,  near  Haddington,  by 
Mr  Boughead.  Most  of  the  analyses  were  made  for  practical 
purposes,  and  therefore  all  the  ingredients  were  not  in  every  case 
determined  separately,  as  the  table  shows. 

The  proportion  of  sugar  contained  in  these  roots  is  greatest 
when  they  are  young,  and  diminishes  as  they  ripen.  In  the  beet 
it  has  been  observed  that  the  nitrates  of  potash  and  ammonia 
are  present  in  considerable  quantity,  and  that  in  the  old^  beet 
these  nitrates  become  more  abundant  as  the  sugar  diminishes. 
In  the  beet  also,  when  raised  by  the  aid  of  rich  manure,  the  pro- 
duction of  nitrates  is  increased  more  than  that  of  sugar.  Accord- 
ing to  Payen,  the  beet,  when  raised  with  street  manure,  contains 
20  times  as  much  saltpetre  as  when  raised  in  the  ordinary  man- 
ner. The  same  may  possibly  be  the  case  with  the  common  cul- 
tivated turnips. 

The  proportion  ofaUmmcn  and  other  protein  compounds  is  not 
truly  represented  in  the  analyses  above  given.  When  the  turnip 
is  grated  in  water,  and  the  clear  liquid  boiled,  as  in  the  case  of 
the  potato,  a  portion  of  albumen  coagulates  and  falls,  and  on 
separating  this,  and  adding  a  little  acetic  acid,  a  small  propor- 
tion of  a  substance,  resembling  casein,  is  thrown  down.  Alcohol 
extracts  from  the  fibre  a  portion  of  glutin,  (?)  so  that  the  turnip 
contains  all  the  same  principal  varieties  of  the  protein  com- 
pounds which  are  present  in  our  other  cultivated  crops.  By  this 
method  of  separating  them,  however,  it  is  impossible  to  obtain 
exact  results,  and  the  quantity  obtained  is  generally  less  than 
the  truth.  By  the  method  of  combustion,  however,  which  gives 
the  proportion  of  nitrogen,  and  of  thence  calculating  the  protein 
compounds,  a  more  accurate  determination  is  in  general  ob- 
tained. Thus,  three  varieties  of  turnips,  grown  in  Germany, 
gave  Mr  Ilorsford  by  this  method  the  following  proportions  of 
protein  compounds,  in  their  natural  and  in  their  dried  state, 
respectively. 

In  natural  state.  Dried  at  2 1 2  dcg. 
Yellow  turnip,             ,            ,        1*64  9*25 

Red  turnip,     •  ,  .        2*63  15*50 

KohlRabi       •  •  .1*54  12-64 

According  to  these  results,  the  dry  matter  of  the  yellow  turnip 
contains  a  little  more  of  the  protein  compounds  than  the  average 
of  our  cultivated  potatoes,  while  that  of  the  red  turnip  and  the 
Kohl  Babi  are  as  rich  in  these  ingredients  as  the  average  of  our 
barley,  wheat,  or  oat  crops.  It  would  be  interesting  to  test  these 
results  by  a  greater  number  of  such  analyses. 

$  5    Composition  of  Mangold- Wurtzel^  and  of  the  Beet,  Carrot, 
Parsnip^  and  Cabbage, 

V.  Mangold- WurtzeL — Very  large  crops  of  this  valuable  root 
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are  obtained  from  some  soils.  The  crop  from  which  the  spe- 
cimens were  taken,  for  the  subjoined  analyses,  was  grown  by  Colo- 
nel Kinloch  of  Logic,  in  Forfarshire,  upon  land  forked  2^  feet 
deep,  and  was  "  considered  to  be  fully  40  tons  an  acre,"  (Scotch.) 
This  root  is  a  very  valuable  food  for  cattle,  is  much  relished  by 
them,  fattens  well,  and  gives  a  rich  milk.  The  orange-globe  is 
preferred  to  the  other  varieties  usually  cultivated;  Three  of  these 
examined  in  my  laboratory  by  my  assistant,  Mr  Cameron,  yielded, 
per  cent, — 

OrMge  globe. 
86-62 
013 
10-24 
0-33 
003 
2-45 


Long  red. 

Short  rod. 

Water 

.      8618 

84-68 

GuiDj 

0  67 

0  60 

Sugar,       .        .        .         , 

9-79 

11-96 

Casein,  (so  called,)    . 

0-39 

0-26 

Albumen,           .         .*        , 

0  09 

0-18 

Fibre  and  Pectic  acid, 

308 

3-31 

99-20  100-89  99-70 

It  appears  from  the  above  results  that  they  contain  less  water, 
and  therefore  more  solid  nutritive  matter  than  the  turnip. 

Few  accurate  determinations  have  yet  been  made  of  the  per- 
centage of  protein  compounds  in  this  root  The  sum  of  the  al- 
bumen and  casein  above  given  represents  them  as  forming  only 
0*5  or  i  per  cent  of  their  weight  when  fresh.  This  is,  no  doubt, 
too  little — an  error  which,  as  in  the  case  of  the  turnip,  neces- 
sarily attends  the  method  of  analyses  adopted. 

In  the  dry  mangold-wurtzel,  of  the  three  varieties  above  men- 
tioned, my  assistant,  Mr  Fromberg,  obtained,  by  the  method  of 
combustion,  the  following  proportions  of  the  protein  compound 
in  the  natural  state,  and  when  dried  at  212®  F.  respectively : — 

Orange  globe.  Short  red.  Long  red. 

Nitrogen,            ...               229              2*21  1-72 

Protein  compounds  (in  dry  state,)            1440            13*88  10  79 

(in  natural  state,)       1*94              212  1*60 

It  is  probable  that  the  so-called  red  turnip  examined  by  Hors- 
ford,  and  said  by  him  to  contain  only  81*6  of  water  and  2*83  of 
protein  compounds,  or  15*50  per  cent,  when  dried  at  212%  was 
in  reality  a  variety  of  mangold-wurtzel.  If  so,  this  root  must 
be  considered  as  very  rich  in  these  compounds. 

It  is  a  practical  objection  to  this  crop,  which  dees  not  apply 
to  the  Swede  turnip,  that  it  is  unable  to  stand  the  frost,  and 
must  therefore  be  taken  up  and  stored  when  severe  weather  is 
expected.  It  is  said  also  to  produce  paralysis  in  the  cattle  which 
are  fed  with  it.  I  should  not,  however,  think  this  likely  to  be  a 
frequent  occurrence. 

2^  The  Catyotj  the  Beet,  and  the  Parsnip.— These  roots  have 
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been  examined  respectively  by  Hermbstadt,  Payen,  and  Crome^ 
with  the  following  results : — 

Common  Carrot,          Sugar  Beet,  Parndp, 

(Hermbstadt.)                (Payen.)  (Crome.) 

Water,                  .        .      800                     860  79-4 

Starch  and  Fibre,          .        9*0                        8'0  6*9 

Gum,            .        .        .        1-76                     20  61 

Sugar,          ...        7-8                     100  6-6 
Oil,       ....        0-35                     — 

Albumen,      ...        11                        ?  2*1 


100.  100*  100* 

The  above  analyses  are  very  imperfect,  and  require  to  be  re- 
peated. Horsford  determined  the  proportions  of  water  and 
protein  compounds  in  a  carrot  and  a  red  beet,  grown  at  Giessen. 
The  following  were  his  results  per  cent : — 

Protetn  componnds 
Water.  in  natnral  state.  dried  at  212  deg. 

Carrot,        .         8610  1*48  1066 

Red  Beet,    .         82-26  204  11*66 

The  dry  matter  in  these  roots  is  by  these  experiments  richer 
than  that  of  the  potato  in  compounds  containing  nitrogen. 

3°.  The  Cabbage. — I  regret  to  say  that  our  present  knowledge 
of  this  valuable  esculent  is  almost  nothing.  In  my  laboratory, 
the  proportion  of  wat^r  in  the  leaves  of  several  varieties  of 
cabbage  has  been  found  to  average  92  per  cent,  and  in  the  stalk 
84  per  cent  The  dry  solid  matter  of  the  leaf  contains  from  7 
to  20  per  cent  of  inorganic  or  mineral  matter,  in  which  there  is 
much  sulphuric  and  phosphoric  acids. 

The  dry  matter  of  the  cabbage  is  unquestionably  very  nutri- 
tive, though  the  proportion  of  protein  or  supposed  muscle  form- 
ing constituents,  has  not  as  yet  been  determined. 

The  flower  of  the  cabbage,  however,  (cauliflower,)  in  the  dry 
state,  has  been  found  to  contain  as  much  as  64  per  cent  of 
those  compounds,  gluten,  albumen,  &c.,  or  more  than  any  other 
known  vegetable  substance.  The  common  mushroom  in  the  dry 
state  is  the  only  vegetable,  as  yet  known,  which  approaches  to 
this  proportion. 

Were  it  possible  to  dry  cabbage,  therefore,  it  would  form  a 
very  concentrated  food. 

§  6.  Relative  nutritive  properties  of  the  Pot^tOj   Turnip,   Carroty 
Mangold- Wurtzely  and  Cahhage. 

The  large  proportion  of  water  in  the  turnip,  carrot,  and  man- 
^old-wurtzel  is  a  point  of  much  importance  in  reference  to  their 
nutritive  and  economic  value.  This  proportion  varies  in  diffe- 
rent samples  and  varieties, — though  the  extent  of  this  variatio  n 
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has  not  yet  been  ascertained  by  a  sufficiently  numerous  set  of 
experiments.  The  following  table  exhibits  the  diflFerent  result3 
hitherto  published.  Those  marked  J.  were  obtained  in  my 
laboratory. 


Einhof. 

Playfair.j    Hermbstadt. 

Horsford. 

J. 

White  turnip, '     92 

Yellow  (Swedish,)  |     87 J 

Purple  top  do |     ... 

Kohl  Rabi, 1     86 

87 
85 

87 

79 
80 
••• 

78 

Payen. 

85 

... 

Hermbstadt. 

80 

••• 

83 

••• 
88 
81J 

•  •• 

82 
86 

88,"88i 
87i,  88i 

84^^,86,86^ 
92 
••• 
•.• 

87,80 
80 

Red  turnip, 

^Fangold-wurtzel, 

Cabbage, '     ... 

Sugar  beet, 

Red  beet,... '■     ... 

Red  carrot, 80 

White  do ' 

The  differences  among  these  results,  or  their  important  relation 
to  the  economic  value  of  the  several  roots,  will  become  more 
striking  if,  instead  of  the  water,  we  consider  the  proportions  of 
dry  solid  matter  which  they  severally  contain,  according  to  the 
different  experimenters.  These  appear  in  the  foUowinff  table, 
which  exhibits  the  per-centage  of  dry  matter  in  the  different 
roots  named. 


WJiitc 

Varlfitkt  of  Turnip. 

TcU^  Purple 'Kohl 
low.  '     tap.       nhi. 

1 

B<d. 

Muffoia-Wurti«L 

BHt. 

CUTOt. 

Long 
red. 

Short 
t*d. 

Bfld. 

8^. 

Bed, 

Whitff. 

Einhof,* 

5 

I2i      „, 

U 

*** 

«•* 

■  .« 

... 

.«. 

■ 

14 

i*. 

Plavfmr 

13 

ij;  '    ... 

1^4 

... 

.*. 

*.. 

.«. 

1.,. 

..* 

13 

[Icnj\bjitaflt 

21 

20  '    ... 

22 

..* 

*.. 

... 

... 

... 

«.« 

20 

... 

tlorsfordj.** 

... 

■       17      \           .4. 

^  12 

184 

... 

... 

.<- 

18 

... 

14 

... 

rohn«lon,... 

J... 

114    Xii 

12       12i 

1  ... 

... 

15i 

16 

14* 

1 1  young. 

13 
20 

20 

Pnyen, 

... 

...  1  ..: 

1 

*** 

1 

... 

... 

... 

...      IS 

... 

... 

In  reference  to  the  nutritive  value  of  these  roots,  the  above 
table  presents  to  us  three  considerations. 

1".  That  in  the  same  kind  of  root  and  even  in  the  same  variety 
the  proportion  of  solid  nutritive  matter  varies  very  much.  Thus 
the  white  turnip,  according  to  three  authorities,  contains  8,  13, 
and  21  per  cent  of  nutritive  matter — while  in  the  yellow  turnip 
the  solid  matter  varies  from  11^  to  20,  in  the  kohl  rabi  from  12 
to  22,  and  in  the  red  carrot  from  14  to  20. 
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My  own  experience,  however,  and  it  is  supported  by  all  the 
other  results,  inclines  me  to  reject  the  numbers  of  Hermbstadt 
as  generally  too  high.  They  would,  I  fear,  form  a  very  un- 
safe basis  for  any  reasoning  as  to  the  economic  value  of  most 
of  the  root  crops  of  the  above  kinds  which  are  raised  in  this 
country. 

Rejecting  these,  therefore,  we  have  the  solid  matter  in  the 
yellow  turnip  varying  from  11^  to  17  per  cent,  or  from  2  to  3 — 
some  crops  containing  one-half  more  nutritive  matter,  that  is, 
in  the  same  weight  than  other  crops.  In  other  words,  20  tons 
of  one  crop  may  be  as  feeding  as  30  tons  of  another.  This  is  a 
very  important  fact  in  reference  to  the  actual  value  in  feeding 
cattle  of  any  given  crop  of  yellow  turnips,  and  has  probably 
much  to  do  with  the  very  discordant  results,  obtained  by  diffe- 
rent farmers  from  the  use  of  this  kind  of  food  in  feeding  or 
fattening  their  stock. 

In  the  turnips  of  this  winter  (1846  and  1847)  some  peculiarity 
has,  in  certain  districts,  appeared.  They  do  not  feed  so  well  as 
usual,  and,  by  practical  men,  are  said  to  be  watery^  though, 
whether  they  really  contain  more  water  than  usual  or  not,  no 
one  has  as  yet  thought  of  examining. 

2**.  Taking  the  mean  of  the  other  proportions  of  water  in  the 
white  and  yellow  turnips,  the  mangold-wurtzel,  and  the  carrot, 
we  have  for  the  relative  amount  of  solid  food  in  these  four  roots 
the  following  numbers — 

Tarnips. 
White.  Tellow.  Kaogold.WnrtzeL  Carrot. 

lOi  13i  ^    16  14 

so  that  the  yellow  turnip  and  the  carrot,  in  so  far  as  these  num- 
bers are  to  be  depended  upon,  are  worth  one-third  more  than  the 
white  turnip — while  the  mangold-wurtzel  is  nearly  one-half  more 
nutritive  than  the  white  turnip,  and  about  a  ninth  part  more  so 
than  the  yellow  turnip. 

3^  But  if  we  compare  these  numbers  with  the  average  propor- 
tion of  solid  matter  contained  in  the  potato — 26  per  cent — we 
see  that  even  the  mangold-wurtzel  contains  only  three-fifths  of 
the  solid  nourishment  present  in  the  potato,  while  it  of  course 
conveys  into  the  stomach  a  proportion  ably  large  quantity  of 
water.  Another  point,  however,  is  to  be  borne  in  mind  in  com- 
paring those  two  roots — that  the  protein^  compounds  exist  in 
the  solid  matter  of  the  mangold  as  well  as  in  that  of  the  yellow 
turnip  in  larger  average  proportion  than  in  that  of  the  potato. 
Thus  they  contain  respectively,  when  dried  at  21 2*"  F. — 

Protein  Compounds.  Other  natritire  matltr. 
The  dried  potato,    ....    8  per  cent,  82 

...    yellow  turnip,  .     .     Oi       ...  80 

...   mangold-wurtzel, .  15|       ...  75 
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or  the  protein  compounds  in  the  mangold-wurtzel  are  nearly 
double  of  what  they  are  in  the  potato.  This  is  a  very  important 
fact,  and  is  deserving  of  further  investigation.  If,  as  at  present 
supposed,  the  protein  compounds  serve  the  purpose  »when  eaten, 
of  supplying  the  materials  of  their  muscle  to  animals,  the  man- 
gold-wurtzel ought  to  be  considerably  superior  in  this  respect  to 
the  potato.  Even  in  their  natural  state^this  should  be  the  case,  since 
100  pounds  of  the  mangold-wurtzel  contain  of  these  protein 
compounds,  according  to  the  above  determination,  2J,  while  the 
potato  contains  on  an  average  only  2  pounds. 

It  is  to  be  desired,  therefore,  that  the  mangold-wurtzel  should 
be  more  generally  cultivated  wherever  circumstances  are  favour- 
able to  its  growth. 


In  reference  to  the  subject  of  the  preceding  paper,  I  think  it 
proper  to  add  two  observations. 

1^  Though  I  have  been  able  to  introduce  many  new  facts — 
the  result  oi  researches  made  in  my  own  laboratory — yet  the  intel- 
ligent reader  cannot  fail  to  have  been  struck  with  the  imperfect 
state  of  our  knowledge  in  regard  to  these  vegetable  substances. 
And  yet,  upon  these  green  crops,  the  present  condition  of  our  im- 
proved or  alternating  husbandry  almost  entirely  depends.  Upon  a 
knowledge  of  their  composition,  the  most  economical  and  profit- 
able use  of  these  crops  in  the  feeding  of  stock  can  alone  be  se- 
curely based.  Why,  then,  should  so  important  a  branch  of  rural 
economy  be  permitted  to  rest  on  so  insecure  a  foundation  ?  Why 
should  we  remain  so  long  in  ignorance  of  the  true  nature  of  the 
relative  nutritive  property  of  crops  so  very  important  ?  Their 
composition  is  a  matter  of  national  concern.  Government  might  be 
supposed  likely  to  interest  itself  in  procuring  the  solution  of  our 
doubts.  But  have  our  national  agricultural  societies  no  fund  to 
devote  to  subjects  so  important?  or,  where  funds  abound,  is 
knowledge  wanting?  It  is  to  be  regretted  that  the  income  of 
the  Agricultural  Chemistry  Association  is  not  sufficient  to  enable 
it  alone  to  solve  all  these  important  chemical  questions,  within 
any  reasonable  period  of  time. 

2".  It  must  have  also  struck  the  reader,  that,  among  all 
the  crops  above  mentioned,  there  is  none  which  can  be  recom- 
mended as  a  useful  substitute  for  the  potato.  The  mangold- 
wurtzel  comes  nearest  to  it ;  but  still,  while  lOOlbs.  of  potatoes 
contain  251bs.  of  dry  nutritive  matter,  the  same  weight  of  man- 
gold-wurtzel contains  only  151bs.  The  potato  is  inferior  to  rice, 
in  containing  72  per  cent  more  water.  Mangold-wurtzel  is 
inferior  to  the  potato,  in  containing  ten  per  cent  more  water  still. 


612  EXPEBIMENTS  RELATING  TO  THE  TQEOBT  OP  HAKUBI 

It  is  this  large  proportion  of  water  which,  as  a  main  reason,  re 
all  these  root  crops  inferior  to  grain — it  is  for  the  same  r< 
chiefly,  that  the  turnip  and  mangold-wurtzel  are  inferior  1 
potato. 

There  is,  however,  another  reason  also  why  the  potato  c 
be  replaced  by  these  other  roots.  In  the  healthy  ripe  p 
the  principal  ingredient  is  starch.  The  properties  of  this  i 
are  such  as  to  allow  the  potato  to  be  boiled,  and  in  othei 
cooked,  without  sensible  loss.  Not  so  the  turnip,  the  carr< 
the  mangold-wurtzel.  They  contain  much  sugar,  and  of 
considerable  proportion  is  removed  by  boiling  in  water, 
destroyed  by  roasting,  and  similar  methods  of  preparing  ft 
table.  ■ 

I  have  also  said,  that  these  roots,  instead  of  starch,  con 
large  proportion  of  a  jelly-forming  substance,  to  which  the 
of  pectic  acid  has  been  given.  It  has  not  yet  been  ascertaii 
what  degree  this  pectic  acid  can  replace  the  starch  of  the  p 
and  of  our  cultivated  grains,  as  a  nourishing  food  for  man. 

Used  alone,  however,  I  think  we  may  fairly  conclude  th; 
turnip,  carrot,  cabbage,  &c.,  can  never  take  the  place  c 
potato  as  food  for  man ;  as,  in  the  feeding  of  cattle,  sora 
food  must  be  given  along  with  them,  if  they  are  to  become  he 
articles  of  nourishment 

Bread  made  from  wheaten  flour,  with  a  certain  admixti 
turnips  or  mangold-wurtzel,  has,  therefore,  been  recomm< 
above  as  nutritive  and  economical.  To  such  mixtures  there  c 
no  theoretical  objection,  provided  the  taste  of  the  people 
to  them,  and  they  prove  to  be  really  economical.  I  fear, 
ever,  that  the  final  result  must  be,  should  the  potato  contin 
fail,  that  a  diet  of  grain,  almost  alOne,  must  succeed  to  a  d 
potatoes. 


EXPERBIENTS  RELATING  TO  THE  THEORY  OF  MANUR 

By  M.  F.  KUHLMANN. 

Translated  from  the  Annales  de  Chimie  et  de  Physique,     Troisiemo  Sei 
tome  xviii.  p.  138.* 

In  a  former  paper  that  I  had  the  honour  to  lay  before  the 
demy  in  November  1843,  my  object  was  to  demonstrate  the  ef 
of  employing,  for  the  fertilization  of  the  soil,  salts  which  cont 


•  Professor  Johnston,  tJiinkinfj;  that  this  paper  might  bo  interesting  to 
cal  farmers,  requested  me  to  translate  it David  F.  Jones. 
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nitrogen  either  in  their  acid  or  in  their  base,  and  to  contest  some 
contrary  assertions  that  had  been  stated.  I  had  perceived,  from 
a  long  experience  in  the  use  of  these  salts,  that  the  question  of 
their  influence  on  vegetation  was  not  one  of  science  alone,  but 
that  the  successive  diminution  in  the  commercial  value  of  these 
products,  had  rendered  it  one  of  practical  economy,  which  will  be- 
come daily  of  more  importance. 

I  have  established,  by  the  most  evident  facts,  that  saline  nitro- 
genous substances  stimulate  vegetation  with  a  degree  of  energy 
which  is  in  proportion  to  the  nitrogen  they  contain ;  that  they 
share  this  property  with  all  nitrogenous  substances  of  the  organic 
kingdom ;  and  that  these  essentially  beneficial  aliments  dispose  the 
plants  to  a  quicker  assimilation  of  all  the  other  constituent  prin- 
ciples :  in  short,  I  have  endeavoured  to  establish  how  ammoniacal 
salts  can  act  as  a  means  of  transport,  in  plants,  for  certain  sub- 
stances, insoluble  or  sparingly  soluble  in  water,  and  also  in  what 
manner  their  influence  exerts  itself  to  change  the  chlorides  of 
potassium  and  sodium  into  salt3,  with  organic  acids,  capable,  on 
burning,  of  giving  carbonjites  of  potash  and  soda. 

The  results  of  my  experiments  of  1 843,  could  leave  no  doubt 
as  to  the  value  of  the  conclusions  that  I  thought  deduceable 
from  them ;  nevertheless,  as  the  object  was,  in  this  case,  to  esta- 
blish the  practical  application  of  agents,  the  use  of  which  in  agri- 
culture is  still  under  trial,  I  thought  I  ought  to  repeat,  in  1844, 
a  part  of  these  same  experiments,  to  which  I  added  a  great  number 
of  others,  in  order  to  be  able  to  answer  the  following  questions, 
relating  to  different  points  in  the  theory  of  manures,  the  solution 
of  which  appeared  to  me  to  be  of  vast  importance  to  agricultural 
industry. 

I'*.  Does  the  quantity  of  nitrogen  of  a  manure,  independent  of 
the  mineral  substances,  always  determine  the  degree  of  activity 
this  manure  ought  to  exercise  upon  vegetation  ?  What  are  the 
circumstances  in  which  the  influence  of  a  manure  is  not  propor- 
tional to  the  quantity  of  nitrogen  it  contains  ? 

2^*.  Do  nitrates  used  as  manures  owe  a  portion  of  their  action 
to  their  base,  or  must  we  consider  their  action  as  determined,  if 
not  exclusively,  at  least,  for  the  greater  part,  by  the  nitrogen  of 
their  nitric  acid  ? 

3\  The  intervention  of  phosphates  in  vegetation  cannot  be 
disputed,  since  these  salts  always  exist,  and  often  in  large  quan- 
tities, in  the  ashes  of  plants.  Must  we  infer  from  this  that  these 
salts,  taken  by  themselves,  are  to  be  considered  as  active  agents 
in  fertilizing  the  soil,  or  is  their  influence  subordinate  to  the 
existence  of  the  nitrogenous  products  ? 

4°.  In  organic  manures  there  usually  exist  non-nitrogenous 
substances.     Do  these  substances   act  an  important  part  to 
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wards  fertilization ;  or,  in  other  words,  do  there  exist  manurei, 
composed  of  non-nitrogenous  organic  substances,  which  are  sus- 
ceptible of  some  energy  of  action  ?  For  instance,  does  the  <ril  of 
the  oil-cake  give  this  manure  its  active  properties  ? 

5\  Do  ammoniacal  salts  and  nitrates  exercise  a  fertilizing  in- 
fluence after  the  first  crop  ?  What  is  the  limit  to  the  duration  of 
the  action  of  these  salts  ? 

It  is  easy  to  understand,  that,  on  the  simple  assertion  of  these 
questions,  their  complete  solution  could  not  be  obtained  from  the 
results  of  the  experiments  of  a  single  year;  that  this  solution  can 
only  be  arrived  at  but  by  a  series  of  annual  trials  conducted  on  a 
well-digested  plan,  in  order  to  make  them  all  contribute  to  simplify 
one  of  the  most  complicated  problems  in  vegetable  physiology* 

The  work  that  I  have  to-day  handed  over  for  the  judgment  of 
scientific  men  and  agriculturists,  is,  therefore,  but  one  more 
step  towards  the  attainment  of  the  object  I  had  in  view,  iu  devot- 
ing the  meadows  which  surroimd  ray  manufactories  at  Loos  to 
these  agricultural  experiments.  In  the  following  table  I  have 
recorded  the  trials  made  in  1844,  putting  opposite  to  each 
other  the  produce  of  hay  and  aftergrass.  The  trials  were  made, 
as  were  those  of  1843,  on  a  meadow  of  an  uniform  fertility  and 
exposure.  This  experimental  field  had  been  divided  into  com- 
partments of  three  arcs  *  each,  and  separated  from  each  other  by 
a  small  trench;  compartments  destined  to  remain  unmanured 
were  left  at  different  intervals,  that  they  might  senie  as  points 
of  comparison. 

The  various  substances  employed  in  these  trials  were  spread 
uniformly  on  the  land  on  the  20th  April  1844 ;  the  substances 
soluble  in  water  were  dissolved  in  1000  litres ;  f  the  insoluble 
powders  were  sown  broad-cast.  The  oil  was  mixed  with  hot  sand, 
the  sand  thus  impregnated,  then  sown.  All  the  compartments 
manured  with  the  powdered  substances,  as  well  as  those 
receiving  no  manure,  were  watered  with  1000  litres  of  water. 
This  was  done  that  all  the  compartments  might  be  as  much  as 
possible  in  the  same  state  of  moisture.  The  weather  during  the 
growth  of  the  grass  destined  fo«  hay,  was  for  the  most  part  dry. 
After  the  harvesting  of  the  hay  crop,  which  took  place  about  the 
end  of  June,  the  weather  became  rainy,  and  continued  so  up  to 
20th  September,  at  which  time  the  aftergrass  was  cut  After 
these  crops  had  been  rendered  as  uniformly  and  as  perfectly  dry 
as  could  be  done  in  the  open  air,  and  under  the  influence  of  the 
sun,  their  several  weights  were  determined  with  the  greatest  care. 

The  results  of  these  trials  will  be  seen  in  the  following  table: — 


*  An  are  is  equal  to  3'95  English  perches, 
t  A  litre  is  about  equal  to  an  English  quart. 
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If  we  examine  these  results  with  a  view  of  solving  the  qn»- 
tions  proposed  in  the  foregoing  part  of  this  paper,  we  arrive  at 
tlie  following  conclusions. 

First  Question — Does  the  quantity  of  nitrogen  of  a  manuR, 
independent  of  the  mineral  substances,  always  determine  the 
degree  of  activity  this  manure  ought  to  exercise  upon  vegetation. 
What  are  the  circumstances  in  which  the  influence  of  a  manure 
is  not  proportional  to  the  quantity  of  nitrogen  it  contains? 

The  activity  given  to  vegetation  by  the  nitrogenous  substance^ 
is  in  proportion  to  the  quantity  of  nitrogen  that  these  products 
contain.  This  conclusion  can  be  admitted  so  far  as  relates  to 
those  substances  which  do  not  contain  mineral  ingredients  in 
their  composition,  and,  if  the  necessary  mineral  food  of  tbe 
plants  is  sufficiently  abundant  in  the  soil ;  but,  as  soon  as 
the  nitrogonous  substances  are  associated  with  fixed  bases,  it  be- 
comes necessary  to  concede  their  action,  and  certainly  we  find 
a  ])roof  of  this  necessity  in  the  fact,  that  the  same  weight  of  nit- 
rato  ot'  soda  produced  an  increase  of  crop  almost  as  large  as  the 
same  weight  of  sulphate  of  ammonia ;  yet  it  contains  only  16.57 
per  cent  of  nitrogen,  whilst  sulphate  of  ammonia  contains  21,37 
per  cent. 

This  ditForence  of  action  may  possibly  be  attributed  to  a  too  ra- 
pid docouiposition  of  the  ammoniacal  salt,  caused  by  the  presence 
of  chalk,  which  forms  part  of  the  active  soil,  and  consequently 
the  loss  of  a  certain  quantity  of  carbonate  of  ammonia,  whicfi 
escaped  into  the  air ;  but  other  results  incline  us  to  the  opinion, 
that  the  influence  of  the  soda  has  been  sufficiently  powerful  fully 
to  justify  the  observed  results. 

The  different  states  of  humidity  and  heat  must  cause  the  re- 
sults ])roduced  by  the  nitrogenou^T  manures  to  vary  considerably, 
iudopoudent  of  the  mineral  matters  they  may  conUin,     la  ortJl 
to  observe  their  relative  action,  it  is  expedient  lo  compare  dj 
aininoiuacal  salts  among  themselves,  and  this  U  what   \yt  hai 
done  in  ISl/i.     Then,  we  ^aw  that    he  mi 
sulphate  of  ammonia  produceH.         fer  ft 
crops  the  weight  of  which _w 
tlu»  two  salts  contained, 
were  made  on  the  sai 
(jucntly,  to  contain 

'J'iu^  nitrogenous  ^     l^f 

siuLT,  consecpiently 
with  tanned  l'*'^* 
ThiM'efore,   i- 
rather  to  enc  ^a 

Lastly,  it  is 
not  inc^'^'ico  i 
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thus  300  kilogrammes  of  Peruvian  guano  gave,  of  hay  and  after- 
grass, an  increase  of  1583  kilogrammes,  whilst  double  the  weight 
of  guano  only  gave  an  increase  of  2540  kilogrammes ;  the  crops  of 
1845  will  shew  us  whether  the  manure  has  been  entirely  exhausted. 
We  have  already  proved  that  the  increase  of  the  crop  has  not  been 
increased  in  a  greater  proportion  in  the  after-grass  than  in  the 
hay  crops.  It  is,  therefore,  difficult  to  admit  that,  beyond  a 
certain  limit,  the  crops  remain  in  proportion  to  the  (j^uantity  of 
nitrogen ;  allowance  must  be  made  for  the  volatilization  or  the 
washing  away  by  the  rains  of  a  portion  of  the  manures  which  are 
not  immediately  assimilated  by  the  plants. 

It  is,  besides,  advisable  not  to  apply  to  the  growing  plants  too 
great  a  stimulant  by  the  abuse  of  manures.  Thus  in  one  of  the 
trials,  No.  2,  recorded  in  the  foregoing  table,  where  the  vegeta- 
tion was  extremely  vigorous,  the  grass  was  too  thick,  the  growth 
was  sudden,  the  stalks  never  hardened,  and,  to  prevent  the  grass 
from  lodging  and  rotting  under  foot,  it  was  necessary  to  have  it 
mowed  before  it  had  arrived  to  maturity.  These  great  incon- 
veniences were  even  continued  to  the  after-grass. 

Second  Question — Do  nitrates,  used  as  manures,  owe  a  portion 
of  their  action  to  their  base,  or  must  we  consider  their  action  as 
determined,  if  not  exclusively,  at  least  for  the  greater  part,  by 
the  nitrogen  of  their  nitric  acid  ? 

The  nitrate  of  soda  appears  to  owe  the  greater  part  of  its  action 
as  a  manure  to  the  nitrogen  it  contains  in  its  acid.  The  results 
recorded  in  the  preceding  table  prove  that  when  the  nitric  acid 
is  saturated  with  lime,  its  action  on  vegetation  is  still  great, 
although  a  little  feebler  than  before. 

We  have  already  had  occasion  to  observe,  that  it  is  difficult 
not  to  admit,  that  the  nitrate  of  soda  partly  owes  its  fertilizing 
Inence  to  its  base,  which  saturates  the  organic  acids  on  the 
ition  of  the  nitric  acid.     This  acid,  under  the  disoxydat- 
of  the  putrid  fermentation,  is  doubtlessly  converted 
before  being  assimilated  by  the  plants. 

remarked  that  the  soda  of  the  sulphate  of  soda, 

5  in  my  experiments  of  1843,  produced  no  effect, 

ited  for,  perhaps,  by  the  sulphate  of  soda  having 

;tence.     On  the  other  hand,  the  lime  of  the 

^inot,  doubtlessly,  inactive ;  but,  if  we  can  trust 

^ft^         ^P^'^^  ^^^  ^^^^  combined  with  the  nitric  acid 

■^^  lowerful  an  influence  as  the  soda,  although 

nore  abundant  in  the  sap  of  plants  than 

the  salts  of  lime  are  generally  found  in 

H  'fertile  soil. 

■  I  can  conclude,  from  all  the  trials  that 


/ 
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have  been  made,  that  the  bases  of  the  nitrates  contribute  less  to 
the  fertilizing  of  the  land  than  the  nitric  acid,  especially  if  the 
question  be  of  an  immediate  and  perceptable  action. 

Third  Question — The  intervention  of  phosphates  in  vegetation 
cannot  be  disputed,  since  these  salts  always  exist,  and  often  in 
large  quantities,  in  the  ashes  of  plants.  Must  we  infer  from  this, 
that  these  salts,  taken  by  themselves,  are  to  be  considered  as 
active  agents  in  fertilizing  the  soil  ?  or  is  their  influence  subor- 
dinate to  the  existence  of  the  nitrogenous  products  ? 

If  we  consider  the  question  of  manures  as  it  affects  vegetation 
in  its  normal  state;  if  we  regard  the  circumstance,  which  the 
analyses  of  the  ashes  has  fully  established,  that  most  plants  con- 
tain inorganic  salts,  particulalry  phosphates,  we  easily  infer  that 
the  atmosphere,  which  is  the  receptacle  of  all  the  ammoniacal 
eflBuviae  that  are  produced,  ought  continually  to  furnish  to  vege- 
tation all  the  nitrogenous  elements  that  are  necessary  for  them; 
and  that  the  question  which  ought  most  particularly  to  engross  the 
attention  of  agriculturists,  is  the  restoration  of  the  losses  which 
the  land  annually  sustains  in  the  saline  mineral  substances,  espe- 
cially phosphates  and  silicates,  &c.,  that  arc  removed  by  the  crops. 

This  opinion  will  find  very  few  opponents  from  the  moment 
the  question  is  well  put ;  but,  at  the  same  time,  all  chemists  will 
be  agreed  to  acknowledge,  that  the  most  powerful  stimulant  that 
can  be  applied  to  vegetation,  consists  of  nitrogenous  substan- 
ces, when  the  saline  aliments  are  present  in  the  soil  in  a  sufficient 
quantity,  which  is  generally  the  case.  All  our  trials  lead  us  to 
think,  that  when  manures  are  made  a  question  of  practical 
economv,  when  the  problem  to  be  solved,  is  not  now  to  maintain 
the  equilibrium,  so  as  to  enable  the  different  plants  to  be  produced 
indefinitely  on  the  same  soils,  but  to  develope  an  exceptional 
vegetation,  a  vegetation  in  some  measure  forced.  This  can  only 
be  arrived  at  by  the  use  of  nitrogenous  manures,  especially 
when,  in  a  system  of  a  rotation  of  crops,  the  same  plants  do  not 
re-occur  till  after  the  interval  of  some  years.  No  doubt  these 
manures,  if  they  are  not  accompanied  by  the  saline  principles 
which  form  a  constituent  part  of  the  plants,  will,  in  time,  render 
some  soils  incapable  of  producing  certain  vegetable  productions ; 
but,  in  considering  the  question  in  this  point  of  view,  I  think 
that,  in  supposing  that  the  exhaustion  in  the  soil  of  those  mineral 
substances,  necessary  to  vegetation  and  to  fructification,  can  be 
produced  in  the  lapse  of  time  more  or  less  distant,  it  ought 
to  awaken  an  anxious  care  in  the  breast  of  the  farmer  to 
restore  to  the  land  all  that  it  can  return.  This  last  is  of 
present  interest;  the  other  question  involves  a  future  interest 
equally  to  be  respected  in  a  social  point  of  view ;  but  this  cannot 
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be  the  view  in  which  the  farmer,  who  generally  is  but  a  tenant, 
will  consider  the  usefulness  of  a  manure.  No  doubt  the  manure 
the  most  proper  to  be  employed  for  the  present  and  future 
welfare  is  that,  which,  in  giving  to  vegetation  an  abnormal 
activity,  at  the  same  time  restores  to  the  soil  those  mineral 
substances  which  crops  are  likely  to  draw  from  it ;  but  it  is 
not  less  evident  to  me,  that  the  manure  of  the  most  immediate 
activity  is  the  nitrogenous  manure.  Ammoniacal  or  nitrated 
manure,  which,  as  I  have  shewn  in  a  former  paper,  acts  not  only 
b)r  the  nitrogen  which  the  plant  assimilates,  but  also  by  the 
mineral  constituents,  of  which  it  causes  a  more  abundant 
absorption,  by  giving  activity  to  vegetation,  and  perhaps  by 
facilitating  the  decomposition  of  certain  insoluble  salts,  which 
are  thus  placed  in  a  condition  to  be  appropriated  by  plants. 

We  should  in  vain  endeavour  to  cause,  by  the  use  of  mineral  . 
substances  containing  no  nitrogen,  an  activity  of  vegetation  equal 
to  that  which  the  nitrogenous  manures  can  produce  for  a  certain 
length  of  time,  and  until  the  available  mineral  substances  are 
exhausted  from  the  soil. 

It  appears  to  me  that  the  question  of  the  manures  ought  to  be 
bus  stated;  and,  to  support  my  opinion,  I  have  only  to  compare  the 
degree  of  activity  given  to  vegetation  by  means  of  nitrogenous 
salts,  (nitrates  and  ammoniacal  salts,)  in  the  trials  made  at  Loos  in 
1844,  and  the  results  obtained  by  the  use  of  phosphates.  These 
last  substances  have  scarcely  given  appreciable  results  in  a  single 
year's  crop.  The  phosphate  of  lime  of  bones  has  caused  no 
increase.  The  phosphate  of  soda  has  only  given  an  insignificant 
increase,  even  which  might  be  attributed  to  accidental  cir- 
cumstances; as  the  difierences  are  not  much  more  than  those 
observed  on  comparing  with  each  other  the  productions  of  the 
divisions  that  received  no  manure.  There  would  not  be,  then,  a 
sufiiciently  marked  result  to  prove  that  the  phosphate  of  soda 
had  exercised  an  active  part  in  stimulating  vegetation. 

In  publishing  this  second  account  of  our  agricultural  experi- 
ments, we  are  already  able  to  announce  that  the  results  of  our 
trials,  included  in  the  programme  for  1845,  shew  that  if  the 
influence  of  the  phosphates  and  other  saline  substances  in  general, 
which  enter  into  the  composition  of  the  ashes  of  plants,  be  slow 
and  difficult  to  be  fully  established  in  the  returns  of  a  single  crop, 
this  influence,  however,  is  not  less  sure.  It  diflFers  from  that 
of  the  nitrogenous  products,  as  it  diffuses  itself  over  a  greater 
•number  of  years,  and  that  the  states  of  the  atmosphere  exercise 
a  greater  influence  over  it 

Fourth  Question. — In  the  customary  organic  manures  there  exist 
non-nitrogenous  substances.  Do  these  substances  act  an  impor- 
tant part  towards  fertilization ;  or,  in  other  words,  do  there  exist 

JOURNAL — MARCH  1847.  2  S 
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manures,  composed  of  non-nitrogenous  organic  substances,  vhich 
are  susceptible  of  some  energy  of  action  ?  For  instance,  docs 
the  oil  of  the  oil-cake  give  this  manure  its  active  properties  ? 

If  one  of  the  non-nitrogenous  organic  substances,  employed  in 
my  trials,  gave  any  increase  to  my  crops.  Was  this  caused  by 
their  decomposition  being  more  slow,  or  that  they  are  incapable 
of  stimulating  vegetation?  This  is  a  question  that  my  experi- 
ments are,  as  yet,  unable  to  completely  solve ;  but  henceforward 
it  will  be  known  that  their  action  is  very  limited 

In  every  instance,  this  influence  cannot  be  absolutely  denied: 
the  non-nitrogenous  organic  substances,  during  thcit  decompo- 
sition, produce  carbonic  acid  and  vegetable  earth)  and  if  their  action 
is  not  comparable  to  that  of  the  nitrogenous  products,  their  efficacy, 
to  certain  limits,  causfed  by  the  gases  resulting  from  their  decom- 

{)osition,  and  by  the  carbonaceous  residue  which  they  leave  in  the 
and,  cannot  be  denied.  This  carbonaceous  residue,  at  least,  has 
the  advantage  of  rendering  the  land  lighter,  and  by  the  dark  co- 
lour which  it  also  gives  to  it,  permitting  a  more  ready  absorp- 
tion of  heat,  and  causing  it  to  retain  for  a  long  time  the  volatile 
nitrogenous  elements,  either  by  the  carbonaceous  matter  absorb- 
ing them  as  they  are  formed,  or  by  the  ulmic  acid  saturating  the 
ammonia. 

But  in  opposition  to  these  advantages,  cannot  the  decompo- 
sition of  these  non-nitrogenous  organic  substances,  if  they  are  in 
too  great  abxmdalice,  exercise  a  pernicious  influence  ?  In  the 
absence  of  nitrogen,  the  decomposition  of  these  substance*  give 
off  acid  products  under  the  action  of  which  vegetation  cannot 
fail  to  languish:  no  doubt,  this  is  the  reason  why  peat-earth  only 
produces  favourable  results  when  it  has  been  previously  tnixed 
with  lime.  In  the  usual  manner  of  using  stable  manure,  the  acids 
produced  by  the  non-nitrogenous  organic  substances  are  saturated 
by  the  ammonia  which  the  nitrogenous  substances  give  off. 

We  have  seen  that  the  sugar  of  starch  has,  not  only  not  pro- 
duced an  increase  of  crop,  but  has  even  given  a  negative  result 
We  can  attribute  this  difference  to  the  action  of  the  acid  given 
off  by  acetous  fermentation;  but  this  difference  is  too  slight  to 
permit  us  insisting  on  this  point,  it  may  proceed  from  some  un- 
perceived  circumstance. 

Be  this  question  as  it  may,  it  is  henceforward  sufficiently  prov- 
ed that  sugar,  by  itself,  cannot  constitute  a  manure;  neverthe- 
less, at  a  time  when  molasses  from  the  beet-root  sugar  could  not 
find  a  sale  at  the  distilleries,  and  at  a  time  when  the  price  of  these 
molasses  was  reduced  below  five  francs  per  100  kilogrammes, 
many  farmers  used  them  to  manure  their  land.  This  practice 
would  appear  to  be  completely  condemned  by  the  results  of  our 
trials ;  however,  we  must  not  lose  sight  of  the  complicated  com- 
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position  of  the  molasses  of  the  beet-root  sugar :  we  find  in  them^ 
besides  the  saccharine  matter,  many  saline  substances,  particu- 
larly nitrates  and  ammoniacal  salts. 

Oil  does  not  appear  to  act  more  efficaciously  than  the  other 
non-nitrogenous  substances ;  besides  itt  slow  decomposition  is  op- 
posed to  an  immediate  and  energetic  action. 

The  oil-cake  itself  did  not  act  very  quickly,  because  the  oil 
with  which  it  is  impregnated  retards  the  decomposition  of  the 
other  substances  of  its  composition.  This  is  tne  reason  why 
many  of  the  Flemish  farmers  have  adopted  the  practice  of 
causing  their  oil-cake  to  undergo  a  change  by  fermentation  before 
spreading  it  on  their  land ;  they  generally  dilute  it  in  the  liquid- 
manure  tank. 

It  would  appear,  then,  that  the  oil-cakes  almost  exclusively  owe 
their  fertilizing  properties  to  the  nitrogenous  substances  they  con- 
tain ;  and  we  cannot  fail  to  think  that  this  manure  brings  too 
large  a  price  when  compared  with  the  prices  of  all  the  other  nitro- 
genous products.  According  to  the  analyses  of  Payen  and  Bous- 
singault,  100  parts  of  oil-cake  of  colza,  dried,  contain  5'60  of  nitro- 
gen and  4-92  in  its  ordinary  state  of  moisture.  Therefore,  only 
taking  into  account  the  nitrogen  contained  in  the  manures,  8  parts 
of  oiUcake  would  exercise  a  fertilizing  influence  equal  to  100 
parts  of  ordinar)'  farm-yard  dung.  Making  this  the  basis  of  cal- 
culation, the  value  of  oil-cake  as  a  manure  ought  not  to  exceed 
eleven  or  twelve  times  that  of  farm-yard  dudg.  Now  in  Flanders, 
where  so  great  use  is  made  of  oil-cake,  a  cart-load  of  dung  weigh- 
ing 2000  kilogrammes  is  worth  from  9  to  10  francs,  and  the  value 
of  100  kilogrammes  of  oil-cake  is  often  so  high  as  18  and  even 
20  francs,  that  is  to  say,  forty  times  the  price  of  farm-yard  dung. 
Nevertheless  we  may  add,  that,  in  the  actual  state  of  our  know- 
ledge of  the  theory  of  manures,  the  relation  which  exists  between 
the  quantities  of  nitrogen  cannot,  to  a  certainty,  indicate  the 
relative  value  of  manures.  Thus,in  the  foregoing  comparison,  inde- 
pendently of  the  action  which  we  can  attribute  to  the  non-nitro- 
genous organic  substances — an  action  which,  at  least,  can  be  attri- 
buted to  the  formation  of  acids  and  carbonaceous  matter  which 
tend  to  fix  the  ammonia — we  must  take  into  account  the  many 
diiferent  saline  substances  contained  in  the  farm-yard  dung  in  a 
far  greater  quantity  than  in  the  oil-cake  which  is  to  replace  it 
*  In  the  neighbourhood  of  Lisle  the  farmer  makes  a  distinction 
between  the  oil-cake  of  the  town  and  that  of  the  country ;  he 
gives  the  preference  to  the  latter,  because,  being  manufactured 
by  the  less  powerful  presses  of  the  windmills,  they  retain  more 
of  the  oil  than  the  oil-cake  made  in  the  manufactories  where  the 
presses  are  driven  by  steam  power.  This  preference,  justifiable, 
no  doubt,  when  the  oil-cake  is  destined  for  the  feeding  of  cattle^ 
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ceases  to  be  so  when  the  oil -cake  is  intended  to  be  used  as  a  - 
manure  for  the  land ;  in  this  latter  case  the  advantage  is  incon- 
testably  on  the  side  of  the  oil-cake  out  of  which  the  oil  has  been 
entirely  expressed,  and  in  whicli,  consequently,  the  nitrogenous 
substances  are  proportionally  more  abundant. 

Some  direct  experiments  have  shown  me  the  presence  of  from 
15  to  17  per  cent  of  oil  in  well  pressed  oil-cake,  which  a  digest- 
ting  with  ether  easily  extracted.  If  this  oil  could  be  extracted 
to  the  profit  of  some  branch  of  industry — to  a  state  of  soap  for 
example — the  value  of  the  residue,  of  which  the  quantity  would 
be  diminished  by  the  weight  of  the  extracted  oil,  would  not  be 
diminished  in  its  fertilizing  action  on  the  land.  In  some  experi^ 
ments,  the  object  of  which  was  to  make  soap  from  the  oil  of  the 
oil-cake,  I  experienced  a  very  great  difficulty  in  the  operation : 
the  decomposition  of  some  of  the  nitrogenous  substances,  and 
their  consequent  formation  into  ammonia,  even  under  the  in- 
fluence of  a  very  sliglit  elevation  of  temperature. 

As  to  the  extraction  of  the  oil  from  the  oil-cake,  I  merely  men- 
tion it  here  as  an  economical  problem,  leaving  the  solution  of  it 
for  future  researches. 

I  will  not  finish  concerning  the  influence  of  the  non -nitrogenous 
organic  substances  on  the  fertilizing  of  land,  without  discussing  the 
question  of  the  formation  of  ammonia.  During  putrid  fermentation 
of  these  substances,  by  the  fixing  of  the  nitrogen  of  the  air  and  the 
hydrogen  of  the  water,  thus  forming  ammonia,  a  fchtnation  to  which 
it  has  been  endeavoured  to  attribute  a  great  part  of  the  efficacy  of 
the  artificial  manures  prepared  from  woody  substances  containing 
but  little  nitrogen.  The  formation  of  ammonia  under  the  above- 
mentioned  circumstances,  is  considered  an  incontestable  fact  by 
many  chemists.  The  researches  of  Hermann  on  the  fixation  of  the 
nitrogen  of  the  atmosphere  during  the  rotting  of  woody  matter, 
will  support  this  opinion.  It  is  desirable,  however,  that  new  and 
clear  experiments  should  be  made.  The  de-oxidating  influence 
of  the  fermentation  may  place  the  air  contained  in  the  water, 
wherewith  the  substances  in  a  state  of  fermentation  are  impreg- 
nated, in  conditions  favourable  for  the  combination  of  the  nitro- 
gen, at  the  moment  in  which  it  is  set  free,  with  the  hydrogen  of 
the  water  itself,  or  with  the  hydrogen  issuing  during  decomposi- 
tion from  the  organic  substance ;  we  daily  see  the  nitrogen  of  the 
Htmosphere  fixed  in  a  state  of  ammonia  when  the  slow  decoih- 
|)osition  of  water  takes  place.  Tliis  is  what  evidently  takes  place 
during  the  formation  of  rust.  We  are,  besides,  well  aware  of 
\\\c  property  of  porous  substances,  and  charcoal  in  particular,  of 
ibsorbing  gases,  and  consequently  to  assist  their  reciprocal  action 
iiid  combination ;  nevertheless,  it  appears  to  me  that  so  important 
a  fact  as  the  formation  of  ammonia  from  non-nitrogenous  organic 
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substances,  during  their  fermentation,  ought  to  be  supported  by 
numerous  and  decisive  results,  instead  of  resting  on  one  single 
observation,  on  probabilities,  and  on  analogies.  For  this  formation 
of  ammonia  will  be  the  foundation  of  all  manufacture  of  manures, 
and  the  circumstances  which  facilitate  it  will  require  to  be  studied 
with  the  greatest  care  for  the  interests  of  our  agriculture,  for 
which  the  problem  of  the  fixation  of  the  nitrogen  of  the  air  con- 
tained in  the  manures  is  the  great  problem. 

Fifth  Question. — Do  ammoniacal  salts  and  nitrates  exercise  a 
fertilizing  influence  after  the  first  year?  What  is  the  limit  of  the 
duration  of  the  action  of  these  salts  ? 

The  answer  to  this  question  will  be  fully  found  in  the  table  of 
the  results  of  the  trials  made  in  1844:  250  kilogrammes  of  nitrate 
of  soda,  gave  an  increase  in  the  hay  crop  of  1440  kilogrammes,  and 
in  the  after-grass  of  430  kilogrammes;  250  kilogrammes  of  sulphate 
of  ammonia  gave  an  increase  in  the  hay  crop  of  1520  kilogrammes, 
and  of  after-grass  of  224  kilogrammes. 

In  order  to  be  enabled  to  answer  the  question  as  to  the  products 
of  the  second  year,  I  harvested  and  made  into  hay  in  1844  the  grass 
produced,  without  the  addition  of  any  new  manures,  on  that  por- 
tion of  ground  on  which  the  experiments  of  1843  had  been  made. 
The  experiment  has  shown  me,  that  when  we  use  a  considerable 
quantity  of  ammoniacal  salt  the  influence  can  be  perceived,  but  only 
in  a  slight  degree,  in  the  second  year.  The  influence  exercised  by 
the  gelatinous  solutions  appear,  generally,  to  be  of  a  longer  du- 
ration: an  hectare  of  the  meadow  which,  in  the  spring  of  1843,  had 
been  manured  with  21,660  litres  of  the  gelatinous  solution,  con- 
taining 2^  per  cent  of  gelatine,  after  having  given  in  1843  an  in- 
crease to  the  hay  crop  of  2480  kilogrammes,  gave  also,  in  1844^  an 
increase  of  540  kilogrammes. 

The  horse  urine,  the  nitrate  of  soda,  and  the  ammoniacal  salts, 
did  not  give,  in  the  second  year,  results  differing  in  any  sensible 
degree  from  those  obtained  from  the  unmanured  portions. 

Thus,  the  influence  of  those  salts  containing  nitrogen,  either  in 
their  acid  or  in  their  base,  when  used  in  the  quantities  employed  in 
my  trials — viz.  about  250  kilogrammes  to  the  hectare — does  not 
sensibly  extend  beyond  one  year,  giving  place  to  two  crops  of 
grass,  which,  in  truth,  are  of  the  most  exhausting  kind. 

Economical  considerations — When,  in  considering  these  results, 
we  examine  the  utility  of  the  application  of  ammoniacal  salts 
and  nitrates  as  manures,  with  regard  to  their  present  prices,  we 
arrive  at  the  following  conclusions. 

Sulphate  of  ammonia  sells  for  52  francs  per  100  kilogrammes; 
now,  250  kilogrammes  of  this  salt  having  cost  130  francs,  gave  an 
increase  in  the  hay  crops  of  1520  kilogrammes,  and  in  after-grass 
224  kilogrammes;  and  valuing  the  hay  at  7  francs  and  the  aiter- 
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grass  at  4  francs  per  100  kilogrammes  we  obtidn  a  return  of 
115  for  36  centimes,  which  gives  a  loss  of  14  francs  64  centimes. 
250  kilogrammes  of  nitrate  of  soda,  the  cost  of  which  was  48 
francs  per  100  kilogrammes,  gave  an  increase  in  the  bay  crop  of 
1440  kilogrammes,  and  in  the  after-grass  of  430  kilogrammes, 
which  at  the  above  rate  will  give  118  francs,  consequently  a  low 
of  2  francs. 

It  will  be  scarcely  necessary  for  me  to  add,  that  these  relatiTe 
prices  are  liable  to  many  changes,  according  to  the  variations  in 
the  prices  obtained  for  the  produce,  as  well  as  in  the  cost  of  the 
saline  substances  used  as  manures ;  and  that  the  above  figures 
only  refer  to  the  present  experiments,  as  was  the  case  with  those 
which  I  obtained  from  my  work  of  1843,  and  consequently  do 
not  apply  to  other  situations. 

It  is,  nevertheless,  an  important  conclusion  to  draw  from  these 
observations,  that  we  are  very  near  the  time  in  which  the  price 
for  sulphate  of  ammonia  will  permit  the  use  of  this  salt  in  agri- 
culture to  raise  crops  at  a  less  expense.  *  With  sulphate  of  ammo- 
nia costing  46  francs  per  100  kilogrammes,  the  increase  in  the 
hay  and  after-grass  would  pay  the  price  of  the  salts. 

No  doubt,  in  a  short  time  the  openings  afforded  for  the  manu- 
facture of  sulphate  of  ammonia  from  putrid  urine,  or  from  the 
water  used  in  the  condensation  and  purification  of  gas,  will  reduce 
the  price  of  this  salt  to  the  above  rate,  and  then  its  consumption 
will  have  no  limit.  Till  then,  agricultural  industry  will  derive 
most  advantage  from  the  use  of  the  ammoniacal  waters  of  the  gas 
manufacturers  after  their  saturation  by  an  acid,  or,  what  is  better, 
after  their  decomposition  by  gypsum,  by  chloride  of  calcium  from 
the  glue  manufactory,  by  impure  copperas,  by  chloride  of  man- 
ganese, &c.  It  is  thus  that  1  have  made,  for  many  years,  exces- 
sively active  and  economical  manures. 


HINTS  FOR  OBTAINING  THE  FINEST  HONEY  WITHOUT 
DESTROYING  OR  STARVING  A  SINGLE  BERf 

The  object  of  these  hints  is  to  show  to  Scottish  bee-keepers 


*  AU  my  experiments  were  made  on  a  clay  soil.  The  conclusions  which  I 
have  been  able  to  draw  from  the  results  obtained,  only  refer  abtolutefy  to  toils  of 
this  nature.  It  will  be  easily  understood  that  a  calcareous  soU  may  eanie  a  too 
rapid  decomposition  of  the  ammoniacal  salts^  and  the  consequent  volatilisation  of 
the  carbonate  of  ammonia. 

f  The  writer's  attention  was  first  directed  to  this  subject  by  Cotfton't  ^  Short 
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bow  they  can  obtain  the  finest  honey  without  destroying  or  starv- 
ing a  single  bee. 

Almost  every  one  has  observed  that  the  finest  honey  is  found 
in  one  or  two  combs  at  the  opposite  sides  of  the  common  straw  hive, 
and  at  the  upper  edges  of  the  other  combs ;  and  that  the  remain- 
der of  the  combs,  which  form  three^^fourths  of  the  whole,  is  of  a 
dark-brown  colour.  The  pure  white  appearance  of  the  sealed 
honey  in  the  centre  of  the  hive  is  superficial,  and  arises  from  the 
new  film  of  wax  which  covers  the  cells.  This  dark  colour  of  the 
combs  is  caused  by  the  droppings  of  the  bees,  and  particularly 
by  the  skins  left  by  the  worms  or  larvae  in  their  transformation 
into  the  perfect  insect.  Now,  by  the  plan  to  be  described,  all 
the  honey  taken  from  the  hive  is  of  the  first  or  purer  sort ;  the 
other,  or  brown  honey,  is  left  for  the  winter  food  of  the  bees. 
Indeed,  before  any  honey  can  be  taken  away,  the  bees  must  have 
stored  up  as  much  as  an  ordinary  straw  hive  contains,  and  of 
this  store  they  are  never  deprived ;  so  that  the  objection  that  has 
been  sometimes  started  by  asking,  whether  it  be  not  better,  on  the 
old  plan,  first  to  murder  and  then  to  rob,  than  on  this  new  plan, 
first  to  rob  and  then  murder — by  starvation — does  not  at  all  apply 
to  this  system.  It  is  only  what  is  superfluous  that  is  taken  away 
from  the  bees ;  and,  more  room  being  given  for  extending  their 
works,  this  superfluity  in  good  seasons  will  be  found  far  to  ex- 
ceed what  most  people  imagine — so  much  as  thirty  pounds'  weight 
being  the  average  quantity  taken  from  each  of  five  hives  in  1846. 
Upon  this  plan  even  the  bee  bread,  so  bitter  and  disagreeable,  is 
seldom  or  never  met  with ;  while  the  combs  obtained  are  so  large 
and  so  free  from  all  impurity,  that  they  may  be  cut  and  eaten 
from  side  to  side,  as  a  piece  of  the  purest  preserve,  without  leav- 
ing a  particle  of  refuse.  This  cannot  be  affirmed  of  one  half  of 
the  honey  that  is  generally  presented  at  table,  after  being  ex- 
tracted from  the  hive  upon  the  common  but  cruel  method  of  bee 
management.  Having  once  seen  and  tasted  the  fruits  of  it,  most 
people  have  become  converts  to  this  modern  plan  of  bee  preserva- 
tion. 

The  plan  of  management  to  be  illustrated  and  recommended  in 
these  pages,  may  be  pursued  either  by  using  wooden  boxes  or 


and  Simple  Letter  to  Cottagers/'  (pow  pi4>liah6()  in  J^opdQO  by  the  Society  for 
proraoting  Christian  Knowledge,)  fallwg  acgidentallv  in  his  way.  He  after- 
wards procured  Nutt*s  "  Humanity  to  Bees,**  "  Taylor  s  Bee-Keeper*s  Slanual/' 
and  Cotton's  larger  work,  **  My  Bee-Book."  sTence  it  will  be  seen  that  he 
claims  no  credit  for  originality,  or  for  any  peculiar  degree  of  feeling  for  inno- 
roerablc  creatures  needlessly  destroyed  ;  but  that  he  is  aninu^ted  by  »  desire  •f 
making  the  method  recommended  by  these  authors  more  generally  known,  and 
of  introducing  it  in  a  modified  form,  which,  Arom  experience,  he  considers  to  be 
one  better  adapted  for  Scotland, 
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ordinary  straw  hives.  The  former  is  unquestionably  the  better 
method,  and  will  be  the  first  described.  As  under  the  best  pos- 
sible management  a  swarm  will  die  without  any  apparent  cause, 
it  would  be  well  that  every  one  should  hiive  two  or  three  old 
stocks  or  swarms  that  have  survived  the  winter  before  he  begin 
to  work  upon  the  system  of  boxes.  This,  without  much  expense 
or  disappointment,  will  secure  for  it  from  him  a  fair  trial;  where- 
as, if  he  began  with  only  one  swarm  in  his  possession,  and  it, 
being  all  his  stock,  should  die  or  continue  weak  for  a  sea- 
son, the  whole  plan  is  denounced  or  thrown  up  as  visionary. 

Bee-Boxes, — Before  the  swarming  season  commences,  one,  two, 
or  more  sets  of  boxes  are  to  be  procured  from  any  carpenter,  who 
will  make  them  at  a  price  running  from  ten  to  twenty  shillings  a 
set,  according  to  the  quality  of  materials  and  finish  put  upon 
them.  The  simplest  and  cheapest  form  in  which  a  set  of  boxes 
for  one  swarm  can  be  made,  may  be  stated  as  follows. 

A  set  of  bee-boxes  consists  of  four  parts,  viz.  one  middle, 


Fig.  1. 


fig.  1,  a,  two 
side-boxes,  b^  and 
the  outwwl  case 
or  covering  c.  AH 
of  these  parts 
should  be  con- 
structed of  as 
good  and  well  sea- 
soned wood  as  can 
be  had,  and  if  pos- 
sible without  join- 
ings in  the  wood  that  forms  their  sides.  The  midde  box  a,  is  to  be 
thirteen  inches  high,  and  eleven  inches  wide  on  the  front,  back,  and 
two  sides,  as  measured  on  the  outside.  The  two  side  boxes  6,  must 
be  exactly  of  the  same  height  as  the  middle  box  a,  and  also  of  the 
same  dimensions,  so  as  to  fit  and  stand  closely  to  each  side  of  it; 
but  the  breadth  on  the  front  and  back  of  these  side-boxes  is  to 
be  only  five  inches,  or  about  half  that  of  the  one  that  stands  between 
them.  The  top,  the  front,  and  the  back  of  the  middle  box  should 
be  made  of  inch  thick  deal,  and  its  two  sides  of  half  inch.  It  re- 
quires no  bottom,  but  must  be  firmly  nailed,  screwed,  or  tenoned 
together.  All  parts  of  the  side  boxes  are  to  be  made  of  inch 
deal,  except  that  side  of  each  which  is  to  stand  next  to  the  mid- 
dle one,  and  which  may  be  made  of  half-inch  deal.  Slits  or 
holes  d,  seven  inches  long  and  half  an  inch  deep,  are  to  be  made 
— one  at  the  top  on  a  level  with  the  roof,  and  the  other  at  the 
bottom  of  the  middle  box,  with  corresponding  openings  in  the 
side-boxes — as  passages  for  the  bees.  In  the  middle  of  the  back 
>f  each  of  the  side-boxes  b,  a  window  e,  about  six  inches  long 
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and  two  wide,  is  to  be  placed,  the  ^lass  being  fixed  close  to  the 
inside  edge  of  the  hole  made  for  it  Around  the  front  of  the 
middle  box,  a  slight  frame  or  moulding^  two  inches  broad  and 
half  an  inch  thick,  is  to  be  put,  flush  with  the  edge  of  the  box  at 
top  and  bottom,  but  projecting  half  an  inch  at  each  side,  so  as  to 
prevent  the  side  boxes  moving  too  far  forward.  In  this  project- 
ing part  of  the  frame,  two  slits,  one  at  the  top  and  the  other  at 
the  bottom,  are  to  be  made  close  by  the  side  of  the  middle  box, 
and  at  least  half  an  inch  deeper  than  the  open  passages,  so  as  to 
hold  a  slip  of  tin,  zinc,  or  iron  plate.  These  slips  g  are  to  be 
passed  in  from  behind  between  the  boxes,  in  order  to  cut  off, 
when  required,  all  communication  between  one  box  and  another. 
The  slips  for  the  top  openings  may  have  their  upper  edge  bent 
at  right  angles,  so  that  the  flange  or  bent  part  may  run  on  the 
top  of  the  middle  box  as  a  guide  and  support.  The  whole  four 
slips  should  be  an  inch  longer  than  is  necessary  to  reach  from  the 
front  to  the  back  of  the  middle  box,  including  the  frame,  and 
therefore  twelve  and  a  half  inches  long — this  additional  inch  to  be 
bent  at  right  angles,  and  to  have  a  small  hole  in  it,  so  that  it  may 
be  pinned  to  the  middle  box,  to  keep  it  from  shifting  from  the 
passage  that  it  is  intended  to  cover.  Three  of  these  slides  g  are 
shown  shut,  and  the  fourth  half  drawn  out. 

The  outer  case  or  covering  c  is  to  be  made  of  inch  deal  firmly 
nailed  together,  painted  on  the  outside  at  least,  and  of  a  size  to 
contain  the  three  boxes  when  standing  close  beside  each  other, 
with  half  an  inch  to  spare  at  the  back.  The  bottom  of  this  case 
is  double,  or  has  an  upper  one  of  half  inch  deal  nailed  on  across 
the  grain  of  the  under  one,  so  as  to  prevent  warping.  The  door 
of  the  case  may  be  either  of  one  loose  piece  fastened  on  with 
snecks,  or  of  two  parts  hinged.  The  roof  and  lower  board  of  the 
bottom  should  project  at  the  back  one  inch,  to  receive  the  door 
between  them. 

The  door  or  entrance  to  the  hive  is  made  three  inches  wide, 
and  a  quarter  or  three-eighths  of  an  inch  deep,  and  is  cut  out  in 
the  centre  of  the  front  of  the  case,  and  on  a  level  with  the  upper 
side  of  the  thicker  or  lower  bottom.  To  complete  the  passage  a 
bit  of  the  upper  or  half  inch  bottom,  three  inches  by  one,  imme- 
diately opposite  the  entrance,  is  to  be  removed.  A  landing- 
board,  six  or  seven  inches  square,  is  to  be  attached  to  the  door 
on  the  outside  of  the  case ;  and  a  small  back-door  /i,  two  inches 
wide  and  three  deep,  is  to  be  made,  and  filled  up  with  a  moveable 
plug  in  the  upper  or  h^f  inch  bottom,  and  under  each  of  the  side- 
boxes. 

A  swarm  of  bees  may  be  put  into  the  middle  box  a,  in  the 
same  way  as  they  are  hived  in  a  common  straw  basket,  by  rub- 
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bing  the  inside  with  a  little  honey  or  sugar  and  water,  and  plac- 
ing the  box  closely  over  the  bees  on  the  branch  or  place  where 
they  have  clustered.  Although  there  be  no  cross  sticks  in  the 
box,  they  will  hang  firmly  without  them.  When  the  bees  are 
well  up  in  it,  the  middle  box  is  to  be  replaced  in  its  proper  posi- 
tion in  the  inside  of  the  case,  and  the  whole  removed  as  quickly 
as  possible  to  its  permanent  station,  where  it  may  stand  at  the 
same  height  from  the  ground,  and  on  the  same  sort  of  supports 
as  common  straw  hives  do. 

Should  the  season  be  suitable,  and  the  swarm  strong,  the 
middle  box  will  be  so  well  filled  with  honey  and  young  brood  in 
two  or  three  weeks,  that  the  slides  on  one  side  may  be  with- 
drawn, and  the  bees  admitted  to  work  in  the  side  box.  They 
will  begin  this  the  more  readily,  if  two  or  three  small  bits  of 
comb  be  fixed,  by  melting  their  edge  in  the  flame  of  a  candle, 
and  quickly  fixing  them  in  this  state  to  the  roof,  and  parallel  to 
the  sides,  so  as  to  give  the  combs,  of  which  they  are  the  nucleus, 
the  greatest  breadth. 

The  progress  of  the  combs  downwards  will  be  seen  through 
the  window  in  the  back,  and,  when  they  have  reached  the  bottom, 
or  when  the  bees  begin  to  cluster  at  the  door  of  the  hive,  the 
slides  on  the  other  side  should  be  removed,  and  access  given  the 
bees  to  the  second  side  box.  When  the  combs  appear  to  be 
pretty  well  filled  in  the  first  box,  or  when  the  whole,  or  a  portion 
of  the  honey  in  it  is  to  be  taken  out,  replace  the  two  slides,  and 
thus  cut  off  all  communication  with  the  middle  box,  and  then 
draw  out  the  plug  A,  leaving  the  door  of  the  case  open.  It  will 
be  found,  that  in  the  course  of  a  day  or  two,  or  occasionally  in 
even  a  few  hours,  that  the  bees  will  make  their  escape  through 
this  opening,  and  return  to  the  middle  box  by  the  door  in  front, 
and  thus  leave  the  side  box,  with  its  contents,  to  be  removed, 
without  giving  any  annoyance.  After  the  honey  is  taken  out  of 
it,  the  box  is  to  be  replaced  in  the  case ;  and  the  slides  may  be 
withdrawn  whenever  tlie  other  side  box  appears  nearly  filled 
This  second  box  is  to  be  treated  in  the  same  way  as  the  first. 

It  may  happen  that  the  queen  bee,  which  almost  invariably 
keeps  within  the  middle  box,  may  have  strayed  into  the  side  one, 
when  it  is  about  to  be  taken  ofl;  Then  the  bees  will  not  leave 
the  side  box,  and  others  from  the  hive  will  come  and  join  them 
by  the  back-door.  In  this  case  the  slides  are  to  be  withdrawn 
again  for  a  day,  by  the  close  of  which  the  queen  will  have  most 
likely  returned  to  the  middle  box. 

Common  Sfraw  Hives. — Honey,  pure  as  from  boxes,  may  be 
liSo  obtained  from  the  common  straw  hives.  For  this  purpose, 
pt  a  foot-board,  fig.  2  a,  be  made  of  a  size  sufficient  for  two 
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Fig.  2. 


straw  hives   to   stand   side  by  side  upon.      It  is  to  be  made 
double ;  that  is,  the  under  part  of  one  inch  deal,  and  the  upper  of 

half  inch,  both  firmly  nailed  to- 
gether, so*  as  to  prevent  warp- 
ing. Doors,  b  6,  three  or  four 
inches  square  for  each  of  the 
straw  hives,  and  a  passage,  c  c, 
six  inches  by  four,  are  to  be 
formed,  by  removing  portions 
of  the  upper  or  half  inch  deal. 
In  all  cases  where  straw  hives 
are  used,  it  is  preferable  to 
make  the  entrance  in  the  foot- 
board rather  than  in  the  straw  hive  itself.  When  the  lowest  ring  of 
straw  is  cut  through  for  a  door,  the  whole  hive  is  much  weakened, 
and  the  size  of  the  entrance  cannot  be  so  well  regulated  at  the 
different  seasons,  as  when  it  is  made  in  the  wood  of  the  foot- 
board. Lay  a  piece  of  stout  sheet  or  hoop  iron,  d  d,  eight 
inches  by  two,  across  the  passage  between  the  hives,  sinking  it 
so  as  to  be  level  with  the  upper  surface  of  the  foot  board,  and 
to  leave  sufficient  room  for  the  bees  to  pass  underneath.  A  Uke 
bit  of  iron  may  be  placed  over  the  entrance  to  the  hives ;  and 
landing-boards,  e  e,  six  or  eight  inches  square,  attached  to  each 
of  them ;  or,  if  moveable,  one  landing-board  will  do  for  the  two 
entrances. 

Place  the  hive  containing  the  bees  on  one  end  of  the  board,  in 
the  position  of  one  of  the  circles  drawn  in  fig.  2,  shutting  up  the 
passage  c  until  the  beginning  of  summer.  Then  this  passage 
may  be  opened,  and  another  straw  hive,  of  the  smallest  size  used 
for  second  swarms  or  casts,  with  a  piece  of  comb  fixed  in  the  top, 
placed  in  the  position  of  the  second  circle.  Shut  up  the  door  of 
the  first  hive.  This  will  oblige  the  bees  to  come  through  and  re- 
turn by  the  common  passage,  and  by  the  door  of  the  empty  hive, 
in  which  they  will  soon  begin  to  work.  When  the  bees  begin  to 
cluster  about  the  door  of  the  second  hive,  it  is  an  indication  that 
they  have  stored  it  pretty  well  with  honey,  and  that  it  ought  to 
be  removed,  and  another  one,  if  not  too  late  in  the  season,  put  in 
its  place.  This  removal  is  best  efiected  by  carrying  it  to  some  dis- 
tance in  the  earlier  part  of  a  warm  forenoon,  when  most  of  the  bees 
are  abroad.  Those  that  are  removed  with  the  hive,  if  the  queen 
be  not  with  them,  will  soon  leave  it.  But  should  they  gAm  an 
accession  of  numbers  from  the  older  straw  hive,  it  should  be  re- 
placed on  the  board  next  day,  and  left  for  twenty-four  hours,  by 
which  time  the  queen  may  have  returned  to  her  old  quarters. 
By  this  method  the  clumsy  one  of  eiks  at  the  bottom  is 
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superseded,  a  good  proportion  of  the  finest  honey  is  obtained, 
and,  above  all  other  accommodations,  the  lives  of  the  bees  are 
preserved.  At  the  end  of  autumn  the  hive  may  be  placed  on  a 
smaller  foot-board,  or  remain  where  it  is  on  the  larger  one,  the 
side  passage  being  shut  up,  and  the  front  entrance  opened  as  at 
first. 

To  Smokey  but  not  Suffocate  Bees. — For  those  who  will  adopt 
neither  of  the  two  preceding  plans,  there  is  still  a  third  left,  by 
which  they  may  have  the  whole  honey,  good  and  bad,  and  yet 
save  the  lives  of  the  bees — by  removing  them  from  their  own 
hive,  and  joining  them  to  the  bees  in  another.  It  seems  to  be 
well  ascertained  that  the  same  quantity  of  honey,  twenty  pounds 
weight  or  upwards,  that  will  support  one  ordinary  swarm  through 
the  winter,  will  be  sufficient  food  for  two ;  that  within  certain 
limits  the  less  populous  the  hive,  the  more  honey  is  consumed; 
and  that,  where  two  swarms  have  been  united  in  the  end  of 
autumn,  the  result  is  early  swarming  in  the  following  summer. 

There  are  several  ways  of  effecting  the  complete  removal  of 
the  bees  from  one  straw  hive  to  another;  but  it  will  be  best  ac- 
complished by  the  following  apparatus,  consisting  of  two  boxes, 
the  one  for  smoking  or  fumigating  the  bees,  the  other  for  reunit- 
ing them. 

The  Smoking  Box^  fig.  3,  is  to  be  made  two  feet  long,  one  foot 
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and  a  half  wide,  and  one 
foot  two  inches  deep,  all  out- 
side measure.  In  one  end 
of  the  top  a  hole,  fourteen 
inches  in  diameter,  is  to  be 
cut  out,  over  which  the  hive  a 
with  the  bees  is  to  be  placed. 
Should  the  hole  be  too  large, 
then  a  slip  board,  with  a 
smaller  one  so  as  to  support 
the  hive,  may  l>e  put  be- 
tween the  box  and  it.  Im- 
mediately under  this  hole, 
and  at  the  bottom  of  the 
box,  two  slight  drawers,  &,  c^ 
are  to  be  placed,  each  six- 
teen inches  square  and  three  inches  deep,  having  a  door,  d^  to 
close  over  them.  Six  inches  of  the  other  end  of  the  box  are  to  be 
partitioned  off;  the  lower  part  of  the  partition  to  be  formed  by 
the  support  for  the  sides  of  the  drawers,  and  the  upper  portion 
of  perforated  tin  or  zinc,  or  of  wire  gauze,  to  allow  the  smoke  . 
from  the  apartment  ^,  to  pass  to  the  hive  in  a  direction  indicated 
>y  the  arrow/     This  apartment  has  also  a  door,  g. 
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The   Union-Box,   fig.  4,  is  to  be  made  two  and  arhalf  feet 
Fig.  4.  long,  sixteen  inches  wide,  and  one 

foot  deep,  with  a  hole  in  the  centre 
of  the  top,  fourteen  inches  in  dia- 
meter. Within  three  inches  of  each 
end  a  tin  or  zinc  tube,  a,  a,  six 
inches  lon^  and  two  and  a-half  in 
diameter,  is  to  be  fixed,  with  one 
end  projecting  one  and  arhalf  inch 
above  the  top  of  the  box.  These 
tubes  are  to  have  corks  or  lids  to 
close  their  upper  end,  when  ne- 
cessary. A  small  window  or  grat- 
ing, ft,  may  be  made  of  perforated  tin  or  wire  gauze,  in  each  side 
of  the  box,  to  admit  fresh  air,  and  glass  windows  in  the  ends. 

On  the  previous  evening,  or  early  in  the  morning,  before  any 
of  the  bees  go  abroad,  place  the  straw  hive,  from  which  they  are 
to  be  removed,  on  the  smoke-box,  fig.  3,  and  the  hive  to  which 
the  bees  are  to  be  added  on  the  union-box,  fig.  4,  taking  care 
that  none  escape  from  either.  Then,  instead  of  smoking  with 
sulphur,  which  sufibcates  and  totally  destroys  the  bees,  use  the 
smoke  that  arises  from  a  burning  piece  of  that  common  fungus 
found  in  meadows,  which  is  known  by  the  name  of  "  puff-ball," 
"  frogs'  cheese,"  and  "  snuflF-boxes,"  and  which  in  diflFerent  species 
(of  Lycoperdon)  varies  from  the  size  of  an  egg  to  that  of  a  tur- 
nip. Gather  "  them  when  half-ripe — the  largest  are  the  best 
Put  them  in  a  bag,  and  when  you  have  squeezed  them  to  half 
the  size,  dry  them  in  an  oven  or  before  the  fire.  The  fungus  is 
fit  for  use  when  it  will  hold  fire  like  tinder." — Short  and  Simple 
Letter  to  Cottagers,  p.  4.  "  In  the  absence  of  fungus  I  have  tried 
other  substances,  and  found  nothing  better  than  common  blotting- 
paper  several  times  doubled,  placing  between  the  folds  a  portion 
of  tobacco-leaf.  Saturate  this  in  a  solution  of  nitre,  (saltpetre,) 
a  small  tea-spoonful  dissolved  in  a  pint  of  water,  and  dry  it  before 
the  fire.  Divide  the  paper  into  small  pieces  when  used,  and  it 
will  readily  light,  and  produce  smoke  abundantly." — Taylor's 
Bee-KeepePs  Manual,  p.  84. 

A  piece  of  fungus,  or  of  the  paper  as  thus  prepared,  is  to  be 
lighted  and  placed  on  a  saucer.  A,  fig.  3,  or  over  some  live  coals, 
or  the  flame  of  a  candle.  The  smoke,  being  shut  in  by  the  doors, 
will  soon  stupify  the  bees,  and  cause  them  to  drop  down  upon 
the  upper  drawer,  h,  which,  when  a  good  many  of  them  have 
fallen,  is  to  be  taken  out,  and  the  door,  d,  closed  upon  the  open- 
ing. If  the  queen  should  be  among  the  fallen,  pick  her  up  and 
keep  her  by  herself.     The  bees  are  to  be  swept  with  a  feather 
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from  the  drawer  into  the  funnel,  r,  fig.  4^  placed  on  the  tep  of 
one  of  the  tubes,  a,  in  the  union-box,  on  which  stands  the  hive, 
d^  to  which  they  are  to  be  added.  In  a  few  minutes,  if  the  smoke 
be  still  ascending,  the  second  or  lower  drawer  will  have,  another 
parcel  of  fallen  bees.  Then  replace  the  upper  drawer,  6,  and 
withdraw  the  lower,  c,  putting  its  contents — taking  care  that  the 
queen  is  not  among  them — into  the  other  tube  of  the  union-box, 
and  80  on  until  no  more  bees  are  observed  to  fall.  So  many  of 
them,  however,  will  be  fixed  in  the  cells  and  between  the  combs, 
if  the  hive  be  large,  that  it  will  be  necessary  to  withdraw  the 
smoke,  and  keep  the  door,  ^,  fig.  3,  open  until  they  revive,  and 
are'  heard  burring  and  moving  about.  After  this,  the  same  pro- 
cess may  be  repeated,  until  there  is  not  a  bee  left  The  bees 
will  soon  revive  in  the  union-box,  and  begin  to  ascend  its  sides. 
To  assist  them  in  ascending,  small  slips  of  wood  should  be  placed 
between  the  floor  of  the  union-box  and  the  edge  of  the  hole  cut 
in  its  top.  The  hive  should  not  be  removed  from  the  union-box 
until  twelve  hours  at  least  after  the  last  considerable  portion  of 
the  bees  were  put  through  the  tubes,  or  until  it  is  thought  that 
the  two  swarms  are  mingled  and  settled  together.  Then,  when 
it  is  replaced  hi  its  old  site,  the  queen  belonging  to  the  smoked 
hive  may  be  put  in  at  the  door,  "  when,  if  any  accident  has  hap- 
pened to  their  own  queen,  they  will  gladly  take  in  the  stranger 
to  reign  over  them." — Cofton. 

As  these  boxes  for  smoking  and  uniting  swarms  are  used  but 
seldom,  a  pair  of  them  might  serve  many  apiaries,  and  be  held  in 
common  by  a  considerable  neighbourhood.  They  may  be  used 
when  a  straw  hive  gets  so  old  and  rotten,  that  the  bees  cannot  l>e 
longer  kept  in  it  with  safety,  for  transferring  them  either  to 
another  straw-hive  or  to  a  set  of  bee-boxes.  In  the  latter  case, 
the  bees  as  they  fall  may  be  put  at  once  into  the  side-boxes,  and 
then,  by  the  removal  of  the  slides,  allowed  to  mingle  with  those 
in  the  middle  box,  the  front  entrance  to  which  being  shut  for 
twelve  hours  after  the  addition  is  made.  By  this  mode  of  smok- 
ing, or  stupifying  the  bees,  any  portion  of  old  and  musty  combs' 
may  be  removed,  and  the  interior  of  the  hive  examined  at  any 
time,  with  impunity  to  the  investigator,  and  without  the  death  of 
a  single  bee. 

Miscellaneous  Hints Many  variations  in  the  construction,  and 

mprovemcnts  in  the  finish  of  the  boxes  and  foot-board  will  occur 
o  those  who  see  and  acknowledge  that  part  of  the  economy  of 
*lie  honey-bee  on  which  this  modem  plan  of  management  is 
founded.  A  few  are  given  here,  but  for  many  others  the  treatises 
vlready  mentioned  must  be  consulted ;  while  for  much  valuable 
informat''^*^  -^r   '  ^c    nanagement  generally,  reference  may  be 
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made  to  the  Naturalisfs  Library^  Vol.  vi.,  the  venerable  author  of 
which,  however,  seems  to  have  been  unacquainted  practically  at 
the  time  with  the  modem  and  improved  plan  now  advocated. 

In  place  of  having  only  two  side^boxes,  some  spare  ones  may 
be  kept  in  reserve.  This  will  permit  of  the  fifst  filled  being  laid 
aside  with  their  contents,  which  is  by  far  a  better  way  of  pre- 
serving the  combs  until  used  at  table,  than  by  cutting  them  out 
at  the  time  when  the  side-boxes  are  removed. 

If  the  weight  of  each  box,  when  empty,  be  marked  on  it,  then, 
by  a  simple  re- weighing  when  full,  the  amount  of  honey  will  be 
known  at  once  without  extracting  it. 

A  moveable  roof  may  be  made,  as  represented  in  fig.  5,  a.  Or 
Fig.  5.  in  any  other  dhape,  so  as  to  carry 

the  rain  beyond  the  side  of  the 
case.  A  porch,  or  covered  pas- 
sage, ^,  at  the  entrance  of  the 
hive,  four  inches  deep  by  six  wide, 
maybe  attached.  It  will  save  many 
of  the  insects  when  they  alight 
from  beinc;  blown  off  or  injured 
by  the  wind  and  rain.  At  the 
back  of  this  porch,  and  close  upon 
the  entrance  of  the  hive,  a  piece 
of  perforated  tin  or  zinc,  c,  should  be  made  to  slide,  regulating 
the  size  of,  or  wholly  shutting  up  the  door,  and  admitting  at 
the  same  time  air  sufficient  for  ventilation. 

A  window,  three  or  four  inches  square,  may  be  placed  in  the 
back  of  the  middle  box,  and  tin  shutters  may  be  hinged  upon  it, 
and  upon  the  windows  of  the  side-boxes.  The  outer  case,  c,  fig.  1, 
may  be  made  four  or  five  inches  higher  than  the  boxes,  and  a 
hole,  one  and  a-half  or  two  inches  diameter,  bored  in  the  top  of 
the  middle  box.  This  hole  will  be  found  useful  at  times  for  re- 
turning to  the  hive  any  bees  that  may  have  fallen  in  the  snow,  or 
become  benumbed  with  cold ;  or  for  placing  upon  it,  early  in  the 
season,  a  small  glass  for  the  purpose  of  getting  it  filled  with  the 
first  spare  honey.  The  whole  parts  of  the  boxes,  except  the  in- 
side, and  the  whole  of  the  case,  except  the  floor,  may  get  two  or 
three  coats  of  white  paint ;  and  outhnes  of  windows,  rf,  rf,  may  be 
drawn,  so  as  to  make  the  hive  look  neat  and  ornamental. 

Instead  of  placing  the  straw  hives  side  by  side,  as  shown  in 
fig.  2,  the  foot-board,  a,  may  be  easily  constructed  so  as  to  admit 
the  second  or  empty  hive,  being  placed  in  front  of  the  first  or 
full  one.  In  this  case,  when  the  second  hi^^e  is  added,  what  was 
the  entrance  to  the  first  becomes  part  of  the  passage  between  the 
two.     If  the  foot-board  be  placed  back  one-half  its  length,  the 
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bees,  finding  it  on  the  same  spot,  at  once  use  the  entrance  to  the 
second  hive  as  they  did  that  to  the  first. 

Or,  the  foot-board  may  be  made  of  two  instead  of  one  piece, 
and  the  landing-board,  e,  made  moveable,  so  as  to  suit  either  of 
the  two  pieces.  Care,  however,  must  be  taken,  that  they  do  not 
shift  when  put  together,  so  as  to  lessen  or  obstruct  the  common 
passage  between  them.  A  small  box  may  be  used  instead  of  a 
second  straw  hive. 

Ventilation,  or  a  free  current  of  fresh  air,  through  the  side 
boxes,  has  been  strongly  advocated  by  most  writers  on  this  mode 
of  managing  bees,  and  several  methods  for  securing  this  have 
been  pointed  out  by  them.  But  the  little  creatures,  particularly 
at  the  time  that  ventilation  is  most  required,  so  actively  and  un- 
ceasingly fill  up  every  opening,  that  it  becomes  very  troublesome, 
nay,  impossible  for  many,  to  attend  to  the  removal  of  the  mate- 
rials filled  in  by  the  bees.  When  there  is  some  spare  room  always 
kept  in  one  of  the  side-boxes,  which  is  easily  done,  and  when 
he  principal  entrance  is  large  and  open,  the  bees  appear  to  suffer 
ittle  or  no  inconvenience,  except  perhaps  when  the  outward 
temperature  rises  very  high,  from  78**  to  84^  Thermometers 
have  also  been  put  into  the  middle  box  opposite  the  window;  but 
they  are  of  little  general  use,  and  are  suitable  for  those  only  who 
may  be  experimenting  upon,  or  very  narrowly  watching  the  eco- 
nomy of  the  hive. 

The  simplest  plan  of  ventilating  the  side-boxes  is  by  making  a 
hole  about  an  inch  diameter  over  the  window,  and  fixing  a  bit  of 
perforated  tin  or  wire-gauze  across  it  on  the  inside.  A  plug  or 
cork  may  be  used  for  shutting  up  the  hole  in  cold  weather ;  and, 
when  it  is  removed,  the  small  openings  can  be  easily  cleared  by  a 
pin  or  small  quill.  Still  more  to  promote  ventilation  in  the  side- 
boxes,  the  plug,  or  piece  of  wood  at  the  bottom,  d,  fig.  1,  may 
be  withdrawn,  and  a  piece  of  perforated  tin  fixed  across  the 
opening,  the  door  of  the  case  being  removed,  or  left  partially 
closed. 

Under  the  protection  of  a  veil,  or  a  piece  of  gauze-cloth  of  any 
open  texture,  and  armed  with  a  pair  of  stout  leather  gloves,  the 
most  timorous  may  with  impunity,  and  fearlessly,  intermeddle 
with  the  bees  in  all  that  is  necessary  to  be  done  to  them  in  this 
mode  of  management  Indeed,  except  in  very  rare  or  irritating 
occasions,  most  people  lay  aside  even  these  means  of  defence ; 
habitual  practice  soon  showing  them  that  many  of  their  former 
fears  were  groundless. 

Long  lists  have  been  given  of  plants  affording  food  for  bees. 
In  Scotland,  the  white  clover  and  the  common  heath  are  the 
staple  soiu'cer  •  and  the  most  suitable  place  for  bees  is  where  a 
HiT^oly  o^'^a^.     a"  be  had  in  its  season,  within  a  circle  of  two  or 
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three  miles  diameter — bees  having  been  found  in  fine  weather 
collecting  their  sweet  treasure  from  the  common  heath,  in  wild 
districts  where  there  was  no.t  a  bee-hive  kept  within  four  miles. 

The  snowdrop,  crocus,  particularly  the  blue  one,  and  all  the 
earliest  flowering  garden  plants,  may  be  cultivated  in  the  imme- 
diate neighbourhood  of  the  hives ;  and  a  few  of  the  early  flower- 
ing willows,  those  plants  of  them  that  bear  the  pollen  or  little 
yellow  balls  of  dust,  may  be  also  introduced  with  much  profit 
The  elder-tree  is  well  adapted  for  giving  them  a  supply  of  this 
needful  food  for  their  young  after  the  willow  flower  has  faded. 
Butter-burr,  or  the  common  and  hybrid  tussilago,  borage,  Phor 
celia  tanacetifoliay  which,  though  an  annual,  continues  when  once 
introduced,  being  self-sown,  and  mignionette,  may  be  selected  from 
among  a  host  of  plants  as  the  most  serviceable  to  bees. 

Having  always  room  given  them  for  work  on  this  plan,  the 
bees  do  not  swarm  by  any  means  so  frequently  as  when  confined 
in  a  single  straw  hive.  They  will,  however,  throw  off^  at  times  a 
colony,  which,  if  the  parent  hive  be  weak,  should  be  returned — 
by  letting  the  swarm  get  up  into  an  empty  straw  hive  or  box, 
and  towards  evening  shaking  them  out  at  the  mouth  of  the  hive 
they  had  left.  If  the  parent  hive  can  afibrd  to  give  ofl^  a  colony, 
it  may  be  hived  and  put  up  by  itself,  either  in  a  set  of  boxes  or 
in  a  straw  hive. 

If  the  estimate  be  confined  to  the  product  of  any  one  season 
only,  there  may  not  indeed  be  so  large  an  amount  of  honey  ob- 
tained from  a  certain  number  of  stocks,  as  might  perhaps  be 
taken  from  them  on  the  old  plan.  But  this  new  plan,  by  keep- 
ing up  or  increasing  the  number  of  stocks,  will,  in  the  course  of 
a  few  years,  come  to  yield  a  much  greater  quantity  than  any  other 
can  supply.  Yet,  were  the  quantity  much  less  than  it  is,  the 
quality  enhances  it  in  the  estimation  of  all  who  have  seen  it ; 
while  the  fact,  that  the  busy  insects  that  gathered  it  were  still 
alive  and  provided  for,  sweetens  the  honey  to  the  palate  of  the 
humane  and  merciful,  and  enables  them  to  eat  it  with  a  relish 
never  felt  before. 
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Report  of  the  Agricultural  Chemistry  Association  for  1846. — 
There  are  portions  of  this  Report  which  we  think  may  be  of 
interest  to  the  general  reader. 

Work  in  the  Laboratory. — The  analytical  investigationB  con- 
ducted in  the  Laboratory  divide  themselves  into  two  classes-^-tbe 
one  class  consisting  of  analyses  of  soils,  manures,  &c.,  i¥faich  ue 
sent  for  examination,  and  on  which  reports  of  a  scientifie  a&d 
practical  nature  are  drawn  up  by  the  Chemist ;  the  other  com- 
prising matters  of  research,  which  are  undertaken  for  the 
advancement  of  science  and  of  the  arts.  During  the  six  months 
under  review,  the  analyses  of  the  first  description  amounted  to 
103,  and  of  the  second  to  116.  The  following  table  shows  the 
details  of  analyses  for  each  half  of  the  past  year : — 

Analyses  made  in  1846. 


From 
January 
to  July. 

From 

July  to 

December. 

Whole 
Tear 

1846. 

Soils  and  clays^ 

Gnanos  and  other  manures,     . 

Refuse  of  Manufactories, 

Marls,  limestones,  and  corals, . 

Ironstone,         .             .             .             . 

Specimens  of  rocks  and  other  minerals. 

Waters,            .... 

ANALYTICAL    RS8BARCHB8. 

Organic — 
Analyses  of  the  parts  of  plants, 
Determinations  of  nitrogen  in  plants, . 

Inorganic — 

Analyses  of  the  ashes  of  plants, 
coal. 

25 
65 
4 
26 
9 
4 
7 

30 
27 
4 
29 

4 
9 

55 
92 
8 
55 
9 
8 
Id 

140 

41 
6 

27 

103 

25      ' 
11 

78 
2 

243 

66 
17 

105 
2 

214 

219 

433 

Under  the  head  of  analytical  researches  in  the  above  table,  are 
ncluded  many  analyses,  both  organic  and  inorganic,  of  the  potato^ 
n  reference  to  the  prevailing  disease.  The  greater  part  of  these 
ms  been  embodied  in  an  essay  upon  the  subject,  presented  to  the 
highland  and  Agricultural  Society,  and  for  which  the  Society 
las  awarded  a  premium  of  fifty  pounds.  This  essay  is  pub- 
ished  in  the  ^rirpo^nf  iu^>^p^  of  the)  Transactions  of  the  High- 
«»^d  Sor*^"*^' 
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Such  analytical  researches.as  these  are  the  principal  means  by 
which  the  Association  hopes  to  promote  the  second  object  for 
which  it  was  established,  namely,  the  extension  of  our  existing 
knowledge.  The  pressure  of  other  analytical  work  on  the  part 
of  the  Members  of  the  Association  prevented  the  devotion  of  so 
much  time  to  this  subject  in  1844  and  1845  as  during  the  past 
year.  The  Committee  are  satisfied,  however,  that  the  more  the 
Funds  of  the  Association  allow  this  branch  to  be  prosecuted,  the 
greater  will  be  the  benefits  it  will  confer  upon  scientific  agricul- 
ture. 

All  the  analyses,  agreeably  to  the  {practice  of  the  Laboratory, 
are  carefully  recorded ;  and  the  book  in  which  entries  of  them  are 
made  is  now  submitted  for  the  inspection  of  Members. 

Besides  the  correspondence  connected  with  substances  trans- 
mitted for  analyses,  a  duty  requiring  considerable  time  and  re- 
flection devolves  upon  the  Chemist,  in  replying  to  the  nmnerous 
letters  which  are  addressed  to  him  by  Members  of  the  Associap- 
tion,  seeking  advice  to  aid  them  in  the  pursuits  in  which  they  are 
engaged.  The  letters  of  this  description,  received  since  the  30th 
June  last,  were  as  follows : — 


July, 
August, 
September, 
October, 

65 
76 
45 
65 

November, 

20 

December, 

66 

January  to  July,  Der  last  half-y 

326 
ear's  Report,       461 

Total  Letters  in  1846,  787 

This  twofold  correspondence,  comprehending  reports  on  sub- 
stances analysed  with  practical  remarks,  and  suggestions  offered 
in  cases  wherein  analyses  are  not  resorted  to,  thrtB  Committee  are 
disposed  to  regard  with  much  interest ;  and  they  consider  it  well 
calculated,  at  once  to  show  the  utility  of  the  Institution,  and  to 
promote  the  interests  of  its  Members  who  avail  themselves  of  its 
advantages.  In  illustration  of  the  facility  with  which  the  benefits 
held  out  by  the  Association  may  be  turned  to  account  by  land- 
lords or  tenants,  and  in  the  hope  of  encouraging  applications  for 
the  services  of  the  Chemist  in  this  department  <rf  his  labours, 
they  have  much  pleasure  in  bringing  to  the  knowledge  of  Mem- 
bers the  subjoined  letter,  addressed  to  the  Honorary  Secretary 
by  one  of  their  number,  distinguished  by  his  zeal  and  abHity  in 
the  cause  of  the  Association  : — 

"  It  has  often  occurred  to  me,  that  proprietors  and  tenants 
who  are  Members  of  the  Agricultural  Chemistry  Association 
would  more  frequently  consult  Professor  Johnston  as  to  the  best 
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method  of  increasing  the  fertility  of  their  land,  did  they  know 
the  way  to  set  about  it  With  some  also  there  seems  to  be  a 
doubt,  that  they  might  apply  in  yain  for  advice  of  much  practical 
value. 

"  It  would  serve  to  remove  these  difficulties  were  you  to  publish 
in  your  Half-yearly  Reports,  or  otherwise  make  known  the  advice 
which,  in  particular  cases,  has  been  actually  asked  and  obtained. 

"  With  the  view  of  promoting  this  object,  I  shall  now  briefly 
mention  an  application  lately  made  by  me  to  your  Chemicd 
Officer,  and  the  information  and  suggestions  which  I,  in  conse- 
quence, obtained  from  him. 

"  One  of  my  fields  is  bearing  this  year  turnips,  which  are  much 
infested  with  the  disease  called  fingers  and  toes.  Last  winter  I 
put  furrow-drains  into  the  field,  at  a  depth  of  from  3  to  3J  feet. 
It  had  previously  been  kept  in  grass  for  many  years,  but  the 
grass  was  coarse  and  scanty. 

"  Being  desirous  of  trying  whether  I  could  obtain  from  vour 
Officer  any  suggestions  for  improving  the  fertility  of  this  field,  I 
sent  to  the  Laboratory  a  box  containing  samples  of  the  soil  taken 
from  three  difierent  parts  of  it  Two  of  these  samples  indicated 
the  average  nature  of  the  soil,  the  other  was  from  a  moorish  and 
very  barren  part  At  each  of  these  places,  about  two  handfuls 
of  soil  were  taken  from  the  surface,  and  from  the  respective 
depths  of  8,  20,  and  30  inches. 

"  In  the  course  of'  ten  days,  I  received  analyses  of  my  soils, 
with  a  letter  from  the  Professor,  containing  suggestions  founded 
on  the  analyses.  The  following  are  the  points  which  he  brought 
under  my  notice  : — 

"  1.  That  the  soil  contained  to  a  depth  of  30  inches  in  the 
moorish  part  0*54  per  cent,  and  in  the  other  parts  from  0*44  to 
0*63  per  cent  of  carbonate  of  lime. 

"  There  was  here  a  great  deficiency  of  lime,  which  at  once  ac- 
counted for  the  disease  in  my  turnips. 

"The  Professor  recommended,  therefore,  a  considerable  ad- 
mixture of  lime,  which  I  intend  to  apply  next  spring,  to  the  ex- 
tent of  about  15  tons  per  acre. 

"2.  That  the  lime  should  be  applied  on  the  moorish  part  in  a 
^austic  stAte,  and  on  the  rest  of  the  field  in  the  form  of  compost 

*'  This  special  advice  was  founded  on  the  circumstance  of  tnere 
eing  G;45  per  cent  of  organic  matter  in  the  moorish  part,  and 
•Illy  from  3*78  to  4*45  per  cent  in  the  rest  of  the  field. 

"This  organic  matter,  originating,  as  it  probably  did,  in  the 
lecay  of  marshy  grasses,  (for  the  analyses  showed  18*96  .per- 
entage  of  water  in  the  moorisli  soil,  and  only  14*45  per  cent  in 
he  other,)  contains  ulmic  and  other  acids,  which  are  (as  is  wejt 
<:nown)  injurious  to  the  roots  of  grain  crops,  and  require  to  te 
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neutralised  by  lime,  which,  by  their  action,  is  readily  converted 
into  food  for  plants. 

"  In  the  rest  of  the  field,  the  deficiency  of  organic  matter  will 
be  rectified  by  the  lime  compost 

"  3.  That  there  is  a  deficiency  of  alkaline  salts,  on  which  ac- 
count the  Professor  recommended  that  the  lime  should  be  slaked 
with  salt  and  water,  to  the  extent  of  giving  2  cwt.  of  salt  to  the 
acre. 

"  4.  Farther,  I  may  mention,  that  there  is  a  soda-water  manu- 
factory near  my  farm,  the  refuse  of  which,  said  to  consist  entirely 
of  gypsum,  I  heard  that  the  owner  was  disposing  of  very  cheaply. 
The  price  he  was  asking,  and  generally  obtaining,  was  five 
shillings  per  ton,  and  one  shilling  to  one  shilling  and  sixpence 
for  the  barrels  containing  it  I  obtained  a  bottle  of  the  refuse 
and  sent  it  to  the  Laboratory,  for  the  purpose  of  ascertaining 
whether  it  would  be  for  my  advantage,  as  apparently  it  was,  to 
obtain  a  considerable  quantity,  even  though  I  would  have  to 
cart  it  four  miles. 

"  The  refuse  was  in  a  state  of  pulp,  and  was  formed  by  the 
mixture  of  sulphuric  acid  with  chalk,  the  combination  producing 
a  disengagement  of  the  carbonic  acid  gas  from  the  chalk.  The 
result  shows  strongly  the  practical  utility  of  such  preliminary 
inquiries. 

"  In  a  few  days  I  received  an  analysis,  informing  me  that  the 
soda-water  refuse  contained  no  less  than  70*16  per  cent  of 
water ;  moreover,  that  the  mixture  when  dried  contained,  out  of 
100  lb.,  only  56-55  lb.  of  gypsum,  and  39-24  lb.  of  chalk,  the 
rest  being  earthy  matter.  The  relative  proportions,  therefore,  in 
2240  lb.,  or  a  ton  of  the  refuse,  were — 

Water,            ....  16711b. 

Gypsum,          ....  '877  lb.              ^ 

Chalk,             .            ,            .            .  26^  lb. 

Earthy  matter,            .            .            .  3Q  U^^ 

"  But  pure  gypsum,  I  was  informed  by  your  OAcer,'could  be 
obtained  at  thirty-five  shillings  per  ton,  377  lb,  of  which,  there- 
fore, would  cost  only  five  shillings  and  tenpepce,  whereaa  377  lb. 
of  the  gj  psum,  oflered  to  me  by  my  soda-water  friend,  would, 
including  barrels,  have  cost  from  six  sliillings  to  sU  sliillings 
and  sixpence ;  and  his  gypsum  could  not  be  obt^a^d  without 
carting,  and  putting  on  my  land  with  every  ton  of  it,  more  than 
4  tons  of  water. 

"  It  is  scarcely  necessary  to  add,  that  I  declined  availing  my- 
self of  this  cheap  purchase  of  gypsum ;  and,  at  the  same  time,  I 
told  the  apothecary  that  were  he  to  apply  more  sulphuric  acid  to 
bis  chalk,  which  cnalk  he  was  importmg  from  England  at  a  great 
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expense,  he  would  not  only  not  be  throwing  so  much  of  it  away, 
but  he  would  make  his  refuse  more  serviceable  to  the  farmer. 

"  On  the  proper  mode  of  applying  the  lime  refuse  of  a  gas-work 
near  my  farm,  I  have  also  received  useful  advice.  But  on  this 
and  other  points  I  need  not  dilate.  I  think  that  I  have  already 
said  enough  in  this  letter  to  show  the  practical  utility  to  pro- 
prietors and  tenants  of  such  analyses  as  your  Laboratory  afforas." 

Visits  to  Districts. — The  districts  in  Scotland  to  which  visits 
have  been  made  by  the  Chemist,   since  the  last  Half-yearly 
Meeting,  are  the  Shires  of  Argyle,  Inverness,  and  Perth ;  and  the 
lectures  and  addresses  delivered  in  them  have  varied  with  the 
exigencies  of  the  occasions  and  places  of  delivery.     Elementary 
prelections  have  now  been  addressed  to  audiences  in  all  parts  of 
the  country ;  and,  while  they  have  been  the  means  of  imparting 
as  much  information  as  was  compatible  with  their  scope,  the  hope 
may  be  cherished  that,  in  a  still  higher  degree,  they  have  been 
instrumental  in  exciting  a  taste  and  relish  for  the  science  which 
it  was  one  of  their  objects  to  recommend.     They  have  been 
serviceable,  also,  as  a  stimulus  to  scientific  agriculture;  from 
which  permanent  results,  beneficial  to  the  country,  can  hardly 
fail  to  accrue.     The  same  plan  of  procedure  cannot,  however,  be 
repeated,  and  it  is  a  subject  of  anxious  consideration  to  the 
Committee  to  determine  what  arrangement  can  most  advantage- 
ously be  substituted  for  it 

In  visiting  the  diflFerent  districts,  the  attention  of  Professor 
Johnston  appears  to  have  been  particularly  arrested  by  what  fell 
under  his  observation  in  the  counties  of  Inverness  and  Argyle ; 
and  his  views,  with  reference  to  the  past  and  present  condition 
of  that  portion  of  Argyleshire  which  comprises  the  peninsula  of 
Cantyre,  are  exhibited  in  the  following  letter  which  he  has  ad- 
dressed to  the  Committee : — 

"  Among  the  several  parts  of  Scotland  which  I  have  visited 
during  the  latter  half  of  this  year,  I  have  been  most  struck  with 
some  districts  in  the  shires  of  Argyle  and  Inverness.  At  the 
southern  extremity  of  the  former  county  towards  the  end  of  tl^e 
peninsula  of  Cantyre,  and  at  the  head  of  a  bay  of  the  same  name, 
stands  the  town  of  Campbelton.  Though  situated  in  a  highland 
country,  and  separated  by  a  rough  sea  from  the  lowland  districts, 
this  has,  in  reality,  for  many  generations,  been  a  lowland  town. 
Peopled  by  the  descendants  of  settlers  from  the  low  country, 
ivho  had  taken  refuge  there  during  the  times  of  religious  perse- 
:;ution,  its  inhabitants  have  been  active,  industrious,  and  enter- 
^>rising, — a  race  totall3r  distinct  from  those  of  the  rural  districts, 
and  rarely  intermarrying  with  them.  They  are  the  principal 
owners  of  nearly  thirty  distilleries,  and  possess  the  greater  part 
^f  ^he  local  influence,  with  the  exception  of  that  which  naturally 
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centres  in  the  Duke  of  Argyle^  as  the  superior  of  the  town,  and 
the  principal  proprietor  in  the  district. 

"  To  the  west  of  Campbelton,  and  across  the  peninsula  to  the 
M'estern  sea,  stretches  an  extent  of  low  flat  land  known  by  the 
name  of  the  Laggan.  Widening  as  we  proceed  westward, — 
bounded  by  hills  to  the  north  and  south,  and  exhibiting,  here  and 
there,  little  islands  of  richer  cultivation,  lifting  themselves  from 
twenty  to  fifty  feet  above  the  general  level, — this  low  land  has 
evidently,  at  no  remote  period,  been  an  arm  of  the  sea,  perhaps 
a  strait — opening  wide  towards  the  west,  and  communicating  by 
a  narrow  channel  with  the  bay  of  Campbelton* 

"This  conclusion  is  confirmed  by  the  fact,  that,  at  various 
dei)ths,  recent  shells,  and  especially  the  Cyprina  islandica^  well 
preserved,  are  met  with  in  the  middle  of  this  flat  land. 

"  The  character  of  the  soil,  also,  is  consistent  with  this  view. 
It  consists  of  islands  of  clay  land,  formed  by  accumulations  of 
muddy  sediment,  while  the  whole  was  under  water — of  ridges  and 
hills  of  almost  naked  gravel,  of  various  heights  and  sizes,  thrown 
up  in  the  more  troubled  parts  of  the  estuary,  or  as  successive 
beaches  when  the  waters  were  receding — nearer  the  sea,  of  downs 
of  drifted  sand,  partly  siliceous,  and  partly  composed  of  com- 
minuted shells,  thrown  up  by  the  sea,  and  drifted  by  the  wind ; 
— and  between  and  among  these  three  varieties  of  solid  land  of  a 
wide  extent  of  moss  of  uncertain  depth,  filling  up  the  beds  of 
ancient  lakelets  left  by  the  retiring  sea,  or  formed  by  the  waters 
when  dammed  back  by  the  em\]aaikments  of  drifted  sand. 

^'  The  geological  history  of  this  district  is  interesting,  both  as 
accounting  for  its  physical  appearance,  and  for  the  character  and 
agricultural  capabilities  of  its  clays  and  gravels, — the  surface  of 
the  Laggan  indicating  very  nearly  the  actual  or  former  extent  of 
a  deposit  of  oolitic  rocks,  white  sandstones,  dark  shales,  coal,  and 
perhaps  limestone,  which  are  here  found  resting  upon  the  old-red 
sandstone  and  the  older  slates. 

"  Along  this  part  of  the  Scottish  coast,  the  old-red  sandstones 
have,  in  a  great  measure,  been  removed  by  the  action  of  the  sea. 
But  the  oolitic  rocks  are  still  softer  and  more  easily  worn  away. 
Exposed  in  this  spot  to  the  full  force  of  the  Atlantic,  brought  by 
a  north-west  wind  past  the  Mull  of  Oe  in  Islay,  they  gradually 
yielded,  crumbled  down,  and  gave  place  to  the  ancient  lake  or 
estuary  wliich  more  recent  changes  have  caused  agidn  to  disap. 
pear.  Hence  the  clays  of  this  flat  consist  chiefly  of  the  debris  of 
the  shales  of  the  oolite,  with  some  small  additions  from  the  ad- 
jacent slate  rocks — the  gravels  chiefly  of  the  rolled  fragments  of 
the  oolitic  sandstones,  mixed  with  those  of  the  old-red  sandstone 
and  of  the  harder  slate  rocks — and  the  sands  of  the  commingled 
siliceous  particles  of  the  oolitic  and  old-red  sandstones.    Though 
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limestones  occur  among  the  slate  rocks,  especially  to  the  south 
of  the  Laggan,  few  fragments  of  such  rocks  are  to  be  found  among 
the  rolled  gravels  which  are  spread  over  its  surface. 
!  <^  In  this  flat  country  the  agricultural  capabilities  are  ^preati  and 
the  improvements  which  have  recently  been  made  upon  it  and  the 
neighbouring  land  are  very  striking. 

^^  The  lower  slopes  of  the  hills  which  bound  it  are  naturally 
fertile,  as  they  often  rest  upon  or  are  composed  of  the  debcis  « 
old-red  sandstone  rocks — and  the  higher  clay  lands  which  rise 
among  the  moss,  have  long  yielded  occasional  heavy  crops.  The 
gravelly  soils  have  willingly  grown  potatoes  and  here,  and  oc- 
casionally turnips ;  and  the  naked  moss,  when  kindly  treated,  has 
shewn  itself  capable  of  giving  a  profitable  return. 

<^  But  progress  in  this  district  was  slow  till  within  the  last  ten 
or  fifteen  years.  Up  to  1830,  the  potato  was  almost  the  sole 
agricultural  export  from  Campbelton,  and  the  money  returns 
were  sufficient  to  pay  nearly  the  whole  rental  of  the  district 
Since  that  time  this  export  has  been  gradually  decreasing,  and 
in  consequence  of  a  change  in  the  husbandry,  other  products  have 
been  substituted  in  its  stead. 

*^  I  have  said  that  though  a  Lowland  population  occupied  the 
town  of  Campbelton,  they  did  not  intermingle  with  the  native 
race,  and  communicated,  therefore,  little  of  their  energy  to  the 
rural  population.  As  is  still  the  case  in  many  Highland  districts, 
this  part  of  the  population  was  poor,  and  usually  in  debt  to  their 
landlords.  With  little  knowledge,  they  had  little  hope,  and  little 
energy.  They  improved  little,  perhaps,  because  they  did  not 
know  how.  They  were  accused  of  obstinacy  and  indolence — and 
indeed  so  frequently  manifest  them  that  many  have  come  to  think, 
erroneously  I  believe,  that  these  qualities  are  inherent  in  the 
blood  of  the  Celtic  race.  At  all  events  the  tenantry  in  this  part 
of  Cantyre  were  far  from  being  comfortable,  thriving,  or  happy ; 
they  gave  much  trouble  also,  and  anxiety  to  the  proprietors,  and 
it  was  exceedingly  desirable  that  some  change  snoiild  be  intro« 
duccd. 

**  The  method  adopted  was  to  introduce  lowland  farmers  as  the 
old  tenantry  died  out,  became  insolvent,  or  emigrated ;  to  conso- 
lidate two  or  three  farms  into  one,  to  build  better  houses,  to  con- 
vert a  considerable  portion  of  the  old  exhausted  land  into  per- 
manent pasture  ;  to  replace  the  Kyloe  by  the  Ayrshire  cow ;  and 
to  introduce  a  dairy  instead  of  a  potato  husbandry. 

*' Though  a  country  like  this  could  scarcely  be  expected  to 
hold  out  inducements  to  the  best  class  of  Lowland  farmers,  yet 
so  superior  a  body  of  practical  agriculturists  has  been  gradually 
introduced,  that  the  appearance  of  the  country  is  undergoing  an 
entire  alteration.     A  new  spirit  and  energy  appear  among  the 


REPORT  OF  THE  AGRICULTURAL  CHEMISTRY  ASSOCUTION.  643 

agricultural  classes ;  they  pay  larger  rents,  and  more  punctually 
than  the  former  tenantry,  and  yet  they  are  more  thriving  and 
happy.  They  live  more  comfortably,  and  have  their  houses  and 
farms  in  better  order.  They  are  sensible  that  much  may  yet  be 
done  for  the  land  they  occupy,  they  believe  it  may  be  done  with 
profit  to  themselves;  they  are,  therefore,  full  of  hope,  and  very 
desirous  of  information  as  to  the  safest  and  most  economical 
methods  of  improvement.  In  my  lectures  to  these  farmers  I  took 
the  liberty,  among  other  observations  specially  applicable  to  the 
subject,  of  pointing  out  to  them  the  value  of  a  cheap  manufacture 
of  pipe-tiles  for  draining  their  stiflFer  soils ;  of  Mr  Smith's  peat- 
drains  for  their  flat  mosses;  of  a  compost  of  peat  with  their 
abundant  lime,  for  the  gravelly  and  sandy  tracts ;  the  importance 
of  saving  the  liquid  manure,  which  I  saw  in  many  places  running 
to  waste,  and  the  use  of  the  peat  earth  for  this  purpose — the 
profit  of  a  higher  manuring  upon  their  barley  ind  turnip  soils — 
the  composition  and  value  of  the  refuse  of  their  numerous 
distilleries — and  the  advantage  that  would  arise  to  the  district 
from  the  establishment  of  a  bone-mill.  I  have  no  doubt  that  the 
same  skill  and  energy,  by  which  the  changes  I  have  already 
alluded  to  have  been  brought  about,  will  gradually  lead  to  the 
adoption  of  these  methods  of  local  improvement  also.  It  is  to 
the  exertions  of  Mr  Stewart  of  Strowan,  the  Duke  of  Argyle's 
chamberlain,  that  much  of  this  improvement  is  to  be  ascribed. 

"  I  cannot  leave  this  locality  without  remarking  upon  the  strik- 
ing illustration  it  gives  of  the  power  of  knowledge  and  its  use  to 
all  classes  of  society.  The  former  race  of  farmers  upon  this  land 
could  not  pay  a  small  rent,  and  live  free  from  debt.  A  more 
instructed  race  succeeded  them,  pay  larger  rents,  and  live  com- 
fortably. By  the  increase  of  knowledge  among  this  tenantry, 
the  income  of  the  landlord  is  increased ;  while,  by  the  larger  pro- 
duce raised,  more  people  are  fed,  and  the  internal  peace  and 
material  power  of  the  country  are  augmented.  Thus,  that  diffu- 
sion of  knowledge  among  the  rural  classes,  which  is  one  of  the 
objects  of  our  Association,  is  manifestly  an  object  of  importance 
to  all  classes  of  the  community.  ' . 

"  But  to  the  rural  classes  themselves,  the  present  occiipi^rs  of 
the  soil,  it  is  of  more  immediate  interest.  Tnat  which  is  taking 
place  in  Cantyre,  will  happen  in  every  other  district  whfere  the 
desire  for  knowledge  becomes  stagnant,  and  improvement  long 
stands  still.  Better  instructed  men  will  succeed  to  their  iahns, 
and  they  or  their  sons  will  be  dispossessed.  How  important, 
therefore,  that  they  should  keep  pace  with  the  advance  of  know- 
ledge, if  they  desire  to  retain  the  station  they  at  present  occupy, 
or  to  raise  themselves  higher  in  the  scale  of  society." 
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The  Benefits  which  the  Association  is  capable  qf  rendering. — ^In  the 
advanced  state  which  the  agriculture  of  this  country  has  attained, 
and  in  the  urgency  for  further  improvement,  arising  from  the 
extended  competition  which  recent  political  measures  are  calcu- 
lated to  produce  in  the  supply  of  the  great  articles  of  human 
subsistence,  such  an  institution  as  the  Association  acquires  fresh 
importance,  and  becomes  more  than  ever  necessary  to  the  pros- 
perity of  the  Agricultural  Interest.  Chemical  ansdyses  of  soils 
and  plants  throw  much  light  upon  the  arcana  of  nature  in  the 
departments  of  her  kingdom  to  which  they  respectively  belong; 
they  illustrate  the  relation  which  subsists  between  them,  as  regards 
the  processes  of  vegetation;  and  they  aflFord  essential  aid  in 
ascertaining  the  kind  and  quantity  of  substances  that  are 
required  by  given  soils  for  the  production  of  specific  crops.  The 
known  principles,  too,  of  chemical  action,  in  resolution  and  cona- 
position,  ser^  e  to  explain  facts  which  experience  establishes  in 
practical  husbandry ;  while  they  elucidate  the  causes  of  the 
diversified,  and  more  rarely  opposite,  eflect^  which  sometimes 
follow  similar  applications,  and  which,  without  the  explanation 
that  Chemistry  furnishes,  would  be  likely  to  issue  in  diBC0urag&- 
ment  and  perplexity.  The  advantages  of  chemical  analyses  have 
been  extensively  experienced  in  the  prevention  of  imposition,  and 
in  the  right  appreciation  to  which  analytical  investigations  have 
led,  with  respect  to  different  articles  offered  for  sale  as  potent 
manures ;  and  they  have,  likewise,  been  conspicuous  in  shewing 
the  absolute  and  comparative  value  of  divers  descriptions  of  food 
for  use  in  rearing  and  fattening  cattle. 

It  ought  never,  however,  to  be  forgotten,  that  the  researches 
of  the  Laboratory  alone  will  not  yield  sufficient  data  for  the  for- 
mation of  a  sound  theory,  cither  of  agricultural  management,  or 
of  feeding  stock.  There  must,  in  addition,  be  an  accumulation 
of  carefully  observed  and  accurately  recorded  facts,  derived  from 
experience  of  the  actual  occurrences  which  take  place  in  the 
conduct  of  the  farm,  and  of  the  feeding-house.  It  is  from  the 
combined  results  of  practical  observation  and  scientific  research, 
that  just  systems  of  practice  may  eventually  be  deduced ;  and  the 
reaUzation  of  this  desirable  consummation  will  kr^ly  depend 
upon  the  assistance  which  able  and  scientific  men  shall  receive 
from  intelligent  men  of  practice. 

Experiments  in  the  Field. — In  the  published  proceedings  of  the 
Association,  and  in  previous  reports,  attention  has  been  drawn  to 
the  refuse  matters  of  ])leach-works,  as  well  as  to  other  waste 
materials ;  and  experiments  have  been  suggested  for  testing  their 
value  to  the  practical  farmer.  A  letter  has  been  received  from 
Mr  Pringle,  at  Ingram  Farm,  near  Lisbum,  in  Ireland,  describing 
:ome  jnferestiptj  arH  sup^.ess^'ii  experiments  of  this  kind,  in  which 


EEPORT  OF  THE  AGRICULTUBAL  CHEMISTRY  ASSOCUTION.  645 

the  waste  leys  of  a  bleach- work  were  found  very  advantageous, 
in  conjunction  with  farm-yard  manure,  in  promoting  the  growth 
of  turnips.  The  subjoined  results  are  deduced  from  the  state- 
ment in  the  letter,  as  having  been  obtained  from  the  experiments 
tried : — 


Bulbs. 

Tops. 

Tons.     Cwt. 

Tons.  Cwt. 

Dung  alone. 

17        6J 

8    14    per  acre, 

Dung  and  Guano, 

26       18* 
83      12} 

8      IJ      do. 

Dung  and  Waste  Leys, 

7    12J      do. 

The  interesting  difference  in  the  weight  of  the  tops,  when  the 
leys  were  used,  appears  to  be  connected  with  the  large  quantity 
of  alkaline  matter  contained  in  the  waste  liqueur ;  and,  so  far  as 
the  experiment  goes,  the  liquid  seems  to  influence  the  growth 
of  the  plant  more  in  the  bulb  than  in  the  leaf — a  very  important 
fact,  if  further  trials  should  confirm  it. 

Conclusion, — In  concluding  their  Eeport,  the  Committee  men- 
tion, with  regret,  that,  owmg  to  impaired  health.  Professor 
Johnston  was  obliged  to  apply  for  leave  of  absence  from  Durham 
during  the  winter  session  of  his  lectures  in  the  University  of 
that  city.  The  desired  permission  was  readily  granted,  and  the 
Professor  repaired  to  the  Continent ;  from  which,  the  Committee 
are  happy  to  say,  he  has  now  returned  in  improved,  though  not 
perfectly  restored,  health.  He  has  collected  much  vduable 
information ;  and,  as  the  Association  will  be  gratified  to  learn,  he 
was  received  with  distinguished  kindness  in  Holland,  where  his 
scientiGc  and  practical  attainments  are  held  in  much  estimation, 
and  where,  in  compliance  with  pressing  solicitations,  he  delivered 
two  lectures  at  the  Hague,  on  the  Agriculture  of  the  Netherlands, 
in  its  connexion  with  Science.  A  society,  for  the  promotioJi  of 
scientific  agriculture,  was  formed  immediately  after  the  delivery 
of  the  lectures,  on  a  basis,  in  most  respects,  similar  to  that  of  the 
Association ;  and  Professor  Johnston  nad  the  honour  of  naming 
the  first  Professor,  and  of  designating  his  duties.  STo  more 
convincing  proof  could  be  aflforded  of  the  high  appreciation  of 
the  example  which  the  Association  has  set,  m  seeking,  by  the 
light  of  scientific  knowledge,  to  elucidate  the  processes  of  nature 
and  art  in  the  nutrition  and  growth  of  plants,  and  to  advance  the 
national  welfare  by  means  of  an  Economic  Agriculture* 

Composition  and  Effects  of  Decomposable  Manures.  By  Mr 
Towers. — The  subject  of  Manure  appears  to  be  inexhaustible; 
it  has  been  treated  of  by  men  of  the  first  order  of  science,  and 
examined  in  all  its  bearings,  while  the  merely  practical  farmer 
has  gone  on  in  the  ordinary  routine,  applying  decomposable  sub- 
stances to  the  land,  which  experience  has  taught  him,  as  well  as 
the  most  enquiring  philosopher,  to  consider  the  pabulum  of  vege- 
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table  life,  the  restorer  of  land  deteriorated  and  impoverished  by 
vegetable  crops. 

Of  late  years,  the  theory  of  nutrition  by  the  absorbent  powm 
of  the  leaves  has  rapidly  advanced,  and  now  we  can  hardly  take 
up  a  paper  or  periodical,  wherein  the  imbibation  and  assimilation 
of  carbonic  acid  are  not  spoken  of  as  facts  established  upon  con* 
elusive  evidence. 

I  am  not  prepared,  nor  do  I  desire  to  impugn  this  doctrine; 
but  I  may  be  permitted  to  question  its  accuracy,  simply  because 
the  plants,  or  portions  of  plants,  which  have  been  made  the  sub- 
jects of  experiment  were  either  placed  in  unnatural  situations, 
under  glass,  exposed  to  sun,  and  frequently  surrounded  by  gases 
foreign  to  their  constitution,  or  they  consisted  of  parts  and  muti- 
lations, and  detached  from  the  parent  stem,  and  thus  utterly 
deprived  of  any  connexion  with  the  roots.  A  cutting  is  in  truth 
a  member  of  a  vitalised  body  that  will  act  in  a  manner  wholly 
different  from  its  original.  Let  such  a  member  be  placed  in  any 
coloured  infusion,  and  it  will  imbibe  that  fluid,  ana  exhibit  the 
tint  thus  absorbed  partially  throughout  its  entire  length.  But 
let  a  perfect  small  plant  of  the  same  kind,  growing  in  a  pot  of 
the  most  simple  earth,  be  watered  daily,  or  as  required  with  the 
same  fluid,  and  then  no  colour  whatever  will  pass  through  the 
organism  of  the  roots.  I  have  tried  this  experiment  repeatedly, 
and  suggested  the  results  to  the  late  eminent  Mr  Knight,  who  at 
once  admitted  the  fallacy  of  all  results  obtained  by  experiments 
with  mutilations.  Thus,  also,  rooted  plants  or  suckers,  examined 
u?ider  water  covered  by  bell  glasses,  exposed  to  the  influence  of  a 
glaring  sunbeam,  cannot  reasonably  be  expected  to  exhibit  any 
of  the  natural  phenomena  of  vegetable  vitality.  The  modesty  of 
simple  doubt  may  then  be  permitted  to  those  who  cannot  wholly 
assert  to  all  that  has  been  asserted. 

To  drop  this  subject,  which  I  consider  to  be,  on  the  present 
occasion,  merely  introductory  to  the  notice  of  another  subject 
established  upon  far  more  certain  evidences — we  will  come  at 
once  to  the  Comjwsition  and  Effects  of  decomposable  Manures^  as 
applied  to  the  soil.  The  following  owe  their  origin  to  the  peru- 
sal of  a  very  interesting  Essay  by  M.  Girardin,  profound  m  its 
reasoning,  and  to  which  they  will  serve  as  a  commentary. 

Our  essayist  takes  for  his  basis,  that  ordinary  manure  which 

is  obtained  from  healthy  stall-fed  cattle,  to  whom  an  abundant 

ipply  of  good  food,  partly  dry  partly  green,  is  given,  the  animals 

)eing  also  supplied  with  a  sufficient  quantity  of  litter  to  absorb 

^e  excretions. 

in  important  question  is  here  presented — "  What  is  the  best 
'tate  in  which  manure  can  be  employed — ^is  it  better  to  allow  it 
o  ferment  o>    '^  lay  it  on  the  land  at  once?"     To  answer  this 
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question,  the  component  parts  of  dung  coming  immediately  from 
stables  must  be  understood. — This  fresh  manure  is  a  gross  mix- 
ture^ of  straw  and  other  vegetable  refuse,  which  have  been  used 
as  litter,  with  the  solid  excrement  and  urine.  Fresh  manure 
which  has  undergone  scarcely  any  fermentation,  contains  the 
following  substances : — 

Water,  .....  75 

Soluble  vegetable  and  animal  matter,  and  salts  5 

Insolable  do.,  "j 

Insoluble  salts,  .  .  *  f        *  ^ 

Vegetable  fibre  and  straws  ) 

Too" 

Reduced  by  long  fermentation  to  black  "spit-dung** — ^manure 
according  to  Boussingault  contains — 

Water,           .            .            .            .  •  72  20 

Organic  soluble  matters,  and  soluble  salts,  .  1-50 

Insoluble  salts,          .            •             •  •  10*27 

Straw  converted  into  peat,                •  .  12'40 

Finely  divided  peaty  matter,             •  .  3'63 

100.00 

Here  the  water  is  decreased  by  2'80  parts  in  the  hundred,  but 
the  vegetable  matter  is  changed  to  the  condition  of  what  is  termed 
"  peaV*  To  say  nothing  of  the  dissimilarity  of  reduced  manures 
dependent  upon  the  components  of  the  excrements,  and  the  activity, 
greater  or  less,  of  fermentation  in  the  masses,  I  should  be  in- 
clined to  substitute  the  word  humus  for  that  of  peat,  a  substance 
which  is  formed  by  the  long  protracted  decay  of  very  old  vege- 
table masses.  However,  either  the  one  or  the  other  will  furnisb 
a  decisive  proof  of  the  invaluable  corrective  qualities  of  qiiick 
or  shell  lime. 

I  have,  on  many  occasions,  taken  advantage  of  the  excellent 
article  published  m  this  Journal,  some  months  since,  6n^Ltme^ 
and  its  reclaiming  influences,  by  Mr  Rowlandson.    My  (fii)i!,^$)l^'' 
periments,  founded  on  that  article,  were  conclusive,'  aild.*i5i[i 'or 
two  of  these  I  shall  again  adduce,  as  open  to  eVeA  bij^*  a^ct 
therefore  more  likely  to  be  useful.  •  Humm^  and  mime '  a^l'd^* ' 
were  terms  generally  m  vogue  some  years  since,  aiid'etHj^to^ea  W 
express  those  substances  formed  by  long  decay,  afad  'whiclv 'Werfe 
supposed  to  be  the  prepared  food  of  plants :  henc^,'  'old  fi^nii- 
dung,  very   rotten  leaves  and  wood,   and  th6  black  tn^itbi:  6r 
heath-mould,  or  moor-peat  whereon  "heather'* grows,  wet^  feuip^ 
posed  to  represent  humus.  ■ -•»   - 

If  any  one  of  these  substances  be  digested,  hot  or  cold,  in  a 
watery  solution  of  pearl  ash,  soda,  or  ammonia,  particularly  if  in 
a  caustic  state,  the  colouring  matter  will  be  e^trd'ctcd,  and  tl^6 
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alkali  become  more  or  less  neutralised  Caustic  ammonia 
excels  in  this  extracting  and  combining  power,  and  it  is  the 
basb  most  appropriately  applied,  because,  by  combination  widi 
that  part  of  humus  which  is  called  kumic  oM,  the  pungent  am- 
moniacal  odour  is  subdued,  and  thereby  furnishes  a  sensible  ffooi 
of  the  neutralising  process. 

The  dark  fluid  thus  obtained,  resembles  that  of  the  liquid 
manure,  which  floats  abundantly  to  waste  in  five-sixths  of  the 
farm-yards  of  England ;  and  both  one  and  the  other  are  affected 
by  quick-lime,  or  even  by  strong  lime-water,  in  the  way  now  to 
be  described. 

Suffer  the  brown  ammoniacal  humate  to  stand  after  being 
drained  from  the  substance  digested,  till  the  liquid  become  clear  as 
possible;  do  the  same  by  the  drainage  from  a  dunghill;  place  «  cup- 
ful or  more  of  it  in  a  deep  glass  vessel,  and  stir  into  it  a  small  quao- 
tity  of  powdered  lime,  or  pour  in  so  much  lime-water  by  slow 
additions,  as  long  as  it  throws  down  dingy  grey  flocks.  Stir  the 
former  vessel,  and  then  let  both  settle,  and  thus  proceed  till  the 
lime  and  the  lime-water  produce  no  further  change,  and  then 
the  results  will  be  an  almost  total  destruction  of  colour,  leaving 
the  liquid  of  a  pale  hue.  That  wherein  lime-water  was  used 
will  have  a  sediment  below  it,  more  floculent,.  but  less  in  quan- 
tity, because  the  matter  deposited  is  a  pure  humate  of  lime; 
whereas  that  in  the  other  vessel  combines  with  it  the  surplus 
or  excess  of  powdered  quicklime. 

To  render  the  experiment  conclusive,  take  any  of  the  sub- 
stances named,  and  rub  into  them  about  the  same  proportion  of 
powdered  lime  as  was  used  in  the  first  operation ;  then  pour  so 
much  boiling  soft  water  over  the  mass  as  will  make  it  fluid,  and 
enable  it  to  deposit  the  muddy  sediment.  The  floating  liquid 
will  then  be  pale — wholly  void  of  that  deep  porter  colour  which 
was  produced  by  the  three  alkalies  before  named.  ITie  lime, 
therefore,  has  combined  with  the  humic  extractive,  fixed  it  as  an 
insoluble  humate,  and  in  a  condition  to  be  acted  upon  by  soil  or 
by  the  roots  of  plants  by  slow  degrees. 

Thus  then,  lime  is  a  corrector — one  which  combines  with,  and 
fixes  redundant  vegetable  matter,  or  at  least  that  portion  of  it 
:hat  is  in  any  degree  soluble  in  water,  or  in  the  solution  of  soda, 
potash,  and  ammonia ;  and  by  the  substantiation  of  this  great 
act,  the  fixture  of  the  nutrimcntal  quality  of  humus  and  humic 
viid  has  been  proved,  and  the  reclaiming  power  of  lime  upon  old 
Miert  mosses  and  peat-bogs,  established  upon  philosophical  prin- 
^'T)les. 

If  it  be  admitted  that   lime   acts   beneficially  upon   surplus 

^getable  matter,  and  in  peaty  or  rushy  bogs,  chiefly  by  the 
.jp^nmonr«<-  qflfinitv  "'ViipVi  H  pnccosscs  for  fiumic  ccidy  tho  advocatos 
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for  a  very  moderate  degree  of  fermentation  in  the  maBses  of  diing, 
acquire  a  strong  position,  since  it  is  obvious  that  a  protracted 
fermentation  terminates  in  the  production  of  a  cold  humus 
mass,  which  consists  of  little  else  than  black  caribon,  effete  in- 
organic matters,  and  the  said  humic  acid^  soluble  in  the  saline 
alkalies,  but  fixable  by  the  action  of  lime.  But,  independent  of 
the  final  conversion  of  manure  into  a  substance  replete  wiUi 
matter  injurious  to  crops,  the  loss  sustained  in  actuial  bulk  is 
very  great,  amounting  to  at  leaift  one-fourth.  From  observing  tlie 
decrease  of  a  common  hot-bed  five  feet  faigh»  the  dung  of  which 
cost  at  the  first  purchase  7s.  per  two  horse  loads,  I  8iK)uld  infer 
the  loss  to  be  much  greater ;  for  in  the  space  of  a  year  this  depth 
of  farm-yard  dung  was  reduced  to  little  more  than  a  foot,  and  in 
substance,  to  a  moderate  cart  load.  Davy  insisted  upon  the 
efficacy  of  absolutely  fresh  dung,  and  thought  he  had  prevailed 
upon  the  late  Lord  Leicester  to  adopt  the  use  of  it  at  Holkham. 
He,  however,  was  to  a  certain  extent  under  error,  as  Mr  Coke 
himself  assured  me  by  a  letter,  wherein  he  detailed  the  method 
employed  to  form  his  compressed  manure  mass,  which,  subse- 
quently, obtained  the  name  of  the  Norfolk  pie. 

Numbers  of  agriculturists  are  practically  acquainted  with  it, 
but  others  may  be  curious  on  the  subject ;  dierefore,  I  refer  to 
the  letter  itself,  which,  however,  it  is  extremely  difficult  to 
decipher. 

•'  My  custom  is  to  carry  out  all  the  manure  made  in  the  sepa- 
rate yards  during  the  winter,  as  opportunity  may  offer,  into  the 
fields  intended  for  turnips,  calculating  the  quantity  at  ten  loads 
per  acre.  In  the  first  instance,  I  make  a  platform  of  earth,  (to 
receive  the  manure,)  and  then  I  cart  over  it  a  proportion  of  cow- 
dung,  which  I  deem  to  be  the  weakest  manure,  upon  that  pig, 
which  I  hold  to  be  the  best,  then  some  from  store  and  fold  cattle, 
followed  by  horse  dung,  and  then  more  of  the  pig,  always  com- 
pressing the  heap  by  carting  over  it  Then  I  plough  round  it^ 
and  throw  a  light  coat  of  earth  over  the  top  and  sides  to  keep  it 
from  fermenting.  It  remains  in  this  state  to  within  a  fortnight 
of  sowing  the  turnips,  when  I  turn  it  over,  and  in  its  fermented 
state  it  is  put  into  split  ridges  of  27  inches,  the  ground  turned 
over  it  by  the  plough,  and  the  seed  sown  immediately  after." 

This  method  of  preparing  a  mixen,  produces  a  certain  degree 
of  fermentation,  while  it  tends  to  confine  the  gases  that  are  extri- 
cated; it  produces,  also,  that  slight  degree  of  internal  action  which 
M.  Girardin  alludes  to,  as  required  in  order  to  "  destroy  the  cohe- 
sion of  the  vegetable  fibre,  predisposing  it  to  a  decomposition 
and  solution,  which  is  useful  to  manure  before  spreading  it  on 
the  land."  But  like  all  other  attempts  to  regulate  a  movement, 
which  is  always  progressive  when  once  excited,  it  is  subject  to 
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great  uncertainty.  Every  vegetable  and  animal  substance  de- 
prived of  the  vital  principle,  is  from  the  same  moment  brought  in- 
to a  state  of  decay,  or  slow  combustion ;  and  when  with  such  sub- 
stances we  combine  others  replete  with  nitrogen,  like  the  fecal  and 
urinous  excretions,  all  blended  together  more  or  less  in  the 
straw-yards,  the  byre,  stables,  and  cow-shed,  and  of  necessity 
reauinng  a  lapse  of  time,  and  exposure  to  varying  atmospheric 
innuences,  it  will  be  evident  that  no  two  compressed,  or  other 
compound  masses,  as  above  described,  can  be  expected  to  become 
exactly  similar  in  any  given  number  of  days. 

In  the  essay,  the  evidences  of  Thaer,  Sehmalz,  Hassenfratx, 
&c.,  have  been  appealed  to ;  the  chemist  last  named,  it  is  sud, 
^^  manured  two  similar  lands,  one  with  long  dung  in  which  the 
straw  had  only  commenced  to  putrify,  the  other  with  perfectly 
decayed  manure,  capable  of  being  easily  cut  with  by  the  spade. 
These  two  lands  were  cultivated  and  sown  in  the  same  manner; 
the  second  produced  larger,  stronger,  and  more  vigorous  plants 
the  first  year,  than  the  former ;  but  the  second  year,  when  nei- 
ther was  manured,  the  former  produced  larger  and  stronger  crops 
than  the  second:  the  third  year  the  former  still  had  a  slignt 
advantage  over  the  latter." 

^"  An  experience  of  more  than  seven  years,"  says  Pictet,  "has 
convinced  me  that  we  shall  be  great  gamers  by  using  manure  as 
soon  as  it  comes  from  the  stables."  "  For  six  years,"  observes 
M.  de  Knoblesdorf,  "  I  have  followed  these  principles  on  the  farm 
I  cultivate ;  with  the  single  exception  of  sheep's  dung,  all  the 
others  were  conveyed  to  their  destination  and  spread,  even  when 
the  land  was  covered  with  snow,  as  soon  as  they  were  taken  from 
the  stable.  It  is  to  this  circumstance  that  I  attribute  the  good 
state,  continually  increasing,  of  my  land  as  regards  manure." 

This  experimentalist  believes  that  the  prmcipal  English  and 

Scottish  farmers  with  whom  he  has  communicated  are  all  agreed. 

"  They  have  declared  that,  by  theory  and  practice,  it  is  decided 

that  manure  applied  before  undergoing  fermentation,  as  it  is 

brought  from  the  stable,  enriches  the  soil  intended  for  the  cereals 

^nd  lentils.     Its  immediate  application  prevents  a  loss  of  more 

•  -lan  a  fifth  of  its  weight.     So  all  these  farmers  carry  the  manure 

'S  it  is  formed  to  the  lands  planted  with  peas,  beans,  vetches,  &,c.; 

icy  consider  this  practice  so  beneficial,  that  they  anticipate  that 

*■  will  soon  become  general."  • 

Such  farmers  there  may  be ;  but  I  confess  I  know  not  one  far- 
.  or  so  brought  up  among  the  great  body  in  and  around  this  really 
trable  district,  who  has  attempted  any  modification  of  his  manure 
leaps.  One  person — an  amateur,  and  medical  by  profession — ex- 
lerimentizes  and  modifies ;  he  farms  some  hundreds  of  acres,  many 
*  which  b'^ve  only  a  parching  gravel  as  their  staple ;  and  is  bolcl, 
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aWe,  and  on  the  whole  successful;  but  we  perceive  no  carting  of 
fresh  manure.  One  fanner  indeed  ventures  at  bones  and  guano, 
but  further  I  cannot  testify. 

Upon  the  theory  of  recent  and  more  decayed  manure,  it  may  be 
safe  to  venture  a  somewhat  strong  opinion,  and  it  is  this.  The 
fermentation  of  urina-fecal  excretions,  blended  with  straw,  must 
evolve  a  vast  deal  of  ammoniaeal  gas,  with  hydro-carbon  and 
watery  vapour.  Such  manure  ought  (if  it  be  possible  to  collect, 
and  apply  it  absolutely  fresh)  to  be  buried,  as  in  the  garden,  deep 
at  the  bottom  of  a  trench,  covered  with  ten  or  twelve  inches  of 
comminuted  earth,  into  which  all  the  gases  would  intersticially 
pass.  Above  this  layer  of  earth  the  more  reduced  short  dung 
should  be  laid,  and  ploughed  in  as  in  common  manuring,  after  the 
ground  over  the  new  manure  shall  have  become  sufficiently  firm. 
These  processes,  could  they  be  carried  out,  would,  to  all  intents 
and  purposes,  constitute  a  thorough  heart  manuring  of  the  staple. 
Like  perfect  draining^  they  would  bring  the  land  into  a  condition 
which  practice  has  not  at  present  taught  us  to  appreciate :  but 
then  there  would  be  difficulties,  that  theory,  however  soundj  could 
not  anticipate.  As  it  is,  dung  and  long  straw  cannot  be  easily 
introduced;  though  were  Mr  Mechi's  system  of  employing  straw- 
chaff  in  his  byres,  &c.,  adopted,  that  inconvenience  would  be  at 
once  removed.  The  reader  may,  however,  rest  assured,  that  by 
placing  a  dense  body  of  new  manure  deep  in  the  ground,  a  per- 
manent fund  of  enrichment  would  be  created;  for,  after  all  thepros 
and  cons  which  theory  may  advance  upon  the  nutriment  derived 
from  the  air,  the  ground  w,  and  will  be  found  the  real  laboratory 
of  production.  I  contend  not  abstractedly  for  the  old  opinion,  or 
against  the  absorbent  power  of  the  foliage :  I  only  insist  upon  the 
fact,  that  the  gases  are  most  advantageously  prepared  in  the  soil, 
whence,  whether  they  pass  through  the  roots  in  the  state  of  sap, 
or  into  the  air,  to  be  thence  attracted  by  the  leaves,  is  a  matter  of 
indifference.  The  ground,  its  moisture,  the  electrolytic  action  of 
the  roots,  constitute  the  grand  apparatus  of  nature ;  and  to  thes^ 
under  a  wise  system  of  application,  which  experience  alone  can 
teach,  we  would  trust  for  the  establishment  of  the  most  perfect 
system  of  economy. 

But  to  pursue  the  continental  evidences  collected  in  the  essay, 
M.  Perrault  carts  his  manure  in  a  half  putrified  state,  wherein 
the  straw,  having  lain  about  six  weeks  in  the  heap,  is  easily  broken 
up.  Ilis  work  is  almost  constant— thus  he  carries  dung  to  the 
field  in  February  and  March  for  barley,  oats,  &c. ;  in  May  and 
June,  to  transplanted  beet  after  rape,  vetches,  trifolium  incar- 
natum,  &c. ;  in  July,  to  manure  rape,  transplanted  beet  and 
turnips;  in  August  and  September,  for  winter  crops;  and  in 
the  end  of  autumn,  and  at  sowing  time,  as  top-dress  for  wheat, 
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Marshal  Bugeaud  is  a  stanch  advocate  for  fresh  manure.  He 
says — "  Manure,  when  allowed  to  putrify  for  six  months,  loses 
half  its  fertilizing  properties,  whatever  care  may  be  taken  to  pre- 
serve it  When  used  at  once,  it  causes  a  continual  vegetation,  and 
may  be  doubled  in  amount  in  the  same  time.  The  plants  produced 
will  restore  to  the  farmer  the  principles  they  have  dravm  from  the 
manure ;  whilst  they  themselves  have  drawn  their  nourishment  in 
part  from  the  atmosphere,  they  will  afterwards,  as  fodder  or  roots, 
serve  for  the  food  of  cattle." 

M.  Koerte,  professor  at  the  Royal  Academy  of  Agriculture  at 
Moeglin,  in  Prussia,  adduces  some  experiments  of  Gazzeri,  made 
by  weighing,  and  which  gave  the  following  results : — 

"After  fifty-nine  days,  there  remained  of  one  part  of  manure"— 
(to  simplify  the  calculation,  call  the  unit  100) — "only  77'7> 
indicating  a  loss  of  22*3,  or  somewhat  less  than  one-fourth 
of  the  whole.  And  thus  progressively,  but  always  in  a  rfe- 
creasinff  ratio,  the  most  active  decomposition  occurring  at  its  ear- 
liest stage."  It  was  ascertained — and  this  is  an  important  consi- 
deration, and  one  upon  which  doubt  is  expressed — that  "  less  loss 
is  sustained  when  manure  is  spread  in  layers  on  the  land,  and  well 
pressed,  than  when  in  small  heaps;"  so  that  it  is  advantageous  to 
to  spread,  and  then  roll  it,  when  it  cannot  be  immediately  ploughed; 
but  then,  it  cannot  be  so  rolled  without  its  adhering  to  the  roller. 

M.  Gasparin  considers  it  a  complete  illusion  on  the  part  of  those 
who,  deceived  by  the  intimate  admixture  of  materials  m  old  dung, 
conceive  that  it  has  acquired  value :  "  by  long  fermentation  it  has 
lost  nearly  half  its  substance,  more  than  half  its  soluble  principles, 
and  two-thirds  of  its  nitrogen." 

Schattenmann  describes  an  excellent  practice  long  empIo;^ed 
in  Switzerland.  It  consists  in  "  saturating  the  ammonia  of  urine 
and  dung  with  sulphuric  acid,  sulphate  of  iron,  or  gypsum  "  (sul- 
phate of  lime.)  "  No  trace  is  thus  lost  of  the  active  principles  of 
the  manure,  because  the  sulphate  of  ammonia  is  not  volatile,  and 
manures  treated  in  this  way  possess  much  greater  fertilizing 
powers.  All  the  farmers  of  Alsace  who  have  adopted  this  method 
bear  testimony  to  its  value,  and  desire  that  it  should  be  more  ex- 
tensively used." 

I  think  that  some  caution  should  be  exercised  whenever  pure 
sulphuric  acid  is  added  to  liquid  manures;  for  if  the  acid  predomi- 
^^ate,  the  fluid  acquires  an  agent  of  great  power,  which  is  foreign 
10  the  soil,  unless  lime  or  chalk  naturally  abound,  in  which  case 
gypsum  is  instantly  formed.  It  is  yet  astonishing  how  much 
concentrated  acid  a  urine-tank  will  take  up.  I  lately  tried  its 
3ffect  on  a  quantity  of  diluted  urine  in  a  tub  containing  30  gallons, 
And  observed  the  most  violent  effervescence  and  frothing  when* 
^-^e^  the  pure  acid  was  poured  on  the  surface.    I  made  no  exact 
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calculation,  but  believe  tbat  three  gallons  of  the  liquid  took  from 
four  to  six  ounces  of  acid  of  the  gravity  1'83.  The  retid  odour  was 
immediately  subdued.  The  additions  of  each  were  made  when- 
ever some  of  the  contents  of  the  tub  were  carried  off, 

I  extract  but  one  more  paragraph ;  it  refers  to  the  quality  of 
manure  which  should  be  chosen  for  the  several  crops  of  the  faim. 
<'  It  should  be  remembered  that  each  plant  contains  particular 
salts,  which  are  necessary  to  its  growth ;  thus  all  the  grasses  and 
com  have  a  large  quantity  of  silica  in  their  stemsy  and  of  alkali 
and  earthly  phosphates  in  )ihe\r  seeds;  tobacco,  pease,  clover,  and  the 
stems  of  the  potato,  contain  much  lime  and  magnesia,  while  turnips, 
mangold,  potatoes,  contain  much  alkali  in  their  leaves  and  stems* 
If,  then,  these  plants  do  not  find  the  requisite  quantity  of  these 
salts  in  the  soil,  they  cannot  be  expected  to  thrive.  The  best 
mode  of  restoring  those  salts  is  to  bury  the  residues  of  the  former 
crops  as  manure.  It  would  be  very  useful  to  employ  the  herbage 
and  stems  of  rape,  buck-wheat,  "  ( Query^  beech-wneat,  Polygonum 
fagopymm^)  "potatoes,  &c.,  which  are  usually  thrown  away  as 
Utter,  and  to  use  the  manure  made  from  them  for  new  crops  of  the 
same." 

As  the  salts  of  the  forage  pass  off  with  the  urine  and  excre- 
ment of  the  animals  fed  on  them,  it  is  rational  to  presume  that 
"  the  dung  of  pigs  fed  on  pease  and  potatoes,  the  dung  of  cows  fed 
on  hay,  and  turnips,  contain  the  necessary  saline  principles  of 
grasses  and  turnips,  that  pigeons'  dung  contains  all  the  saline  prin- 
ciples of  grain,  that  rabbits'  dung  contains  those  of  herbaceous 
plants  and  legumes,  and  that  the  solid  and  liquid  excrements  of 
man  contain  those  of  all  seeds  in  great  abundance,  and  conse- 
quently, that  they  are  useful  to  all  crops,  without  exception,  and 
are  capable  of  taking  the  place  of  any  other  manure."  My  object 
in  drawing  up  this  summary  is  to  do  justice  to  the  inquiringphi- 
losophic  spirit  which  pervades  the  foreign  agriculturists.  Wnat- 
ever  may  be  said  or  thought  of  the  defective  management  of  farm 
routine,  certain  it  is  that  there  are  men  at  work  of  profound  abi- 
lity, whose  researches  must  lead  to  the  best  results.  Let  us  improve 
upon  them,  while  we  testify  gratitude  for  their  labours. 

Asses.  By  James  H.  Fennell,  Author  of  "  A  Natural  His- 
tory of  Quadrupeds." — From  the  genu^  Equus^  which  consists  of 
the  horse  only,  the  genus  Asinus^  comprising  the  ass,  sebra, 
quagga,  djiggutai,  8cc.,  is  distinguished  by  the  tail  having  long 
hairs  at  the  end  only,  where  they  form  a  brush,  by  the  mane 
being  short  and  erect,  by  only  the  fere-legs  possessing  warty 
callosities,  by  the  markings  being  disposed  in  stripes,  and  by  the 
greater  length  of  the  ears. 

The  migratory  herds  of  wild  asses,  which  inhabit  at  one  iea9on 
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the  warm  climate  of  Persia,  and  at  another  the  southern  pilrts  of 
the  Russian  empire,  are  supposed  to  be  of  the  same  species  as 
the  common  domestic  ass  employed  in  this  more  northern  region. 
But  the  accounts  of  wild  asses  published  by  various  travellers  are 
so  dissimilar,  that  we  may  almost  question  whether  the  original 
species  of  the  wild  ass  has  been  satisfactorily  ascertained,  and 
whether  several  other  species  do  not  remain  to  be  described. 
Bruce,  in  his  Travels,  (iv.  522,)  mentions  wild  asses  very  like 
ours  "  in  neck,  head,  face,  and  tail,  only  their  skins  are  streaM," 
and  as  inhabiting  the  same  parts  of  Abyssinia  as  the  zebra.  It 
is  not  unlikely  that  the  ass  thus  indicated  is  an  undescribed 
species.  Bell,  in  his  Travels  in  Tartar y^  (i.  224^)  notices  manv 
wild  asses  like  the  common  ass,  except  that  their  hair  is  <^  waived 
white  and  brown,  like  that  of  the  tiger''  The  species  mentioned 
in  Ainsworth's  Travels^  (p.  41,)  and  in  Sir  R.  K.  Porter's  Travels^ 
(i.  459,)  is  the  khur,  or  wild  ass  of  Persia,  Arabia,  and  Mesopo- 
tamia, and  is  probably  identical  with  that  of  Thebaid,  and  other 
parts  of  the  African  continent.  It  is  also  the  wHd  mule  of  the 
ancients.  It  has  a  black  mane,  and  no  line  along  the  back  or 
across  the  shoulder.  Allied  to  this  would  seem  to  be  the  herds 
of  wild  asses,  entirely  of  a  pale  yellow  colour,  which  Le  Yaillant 
noticed  in  Southern  Africa,  and  called  by  the  Greater  Namaquas 
the  tchite  zebra.  Lastly,  there  is  the  kiang  of  Thibet,  or  Himala^ 
yan  wild  ass,  described  in  Moorcroft's  Travels  in  the  Himalayan 
Provinces^  (i.  311.) 

The  wild  ass  of  Thibet,  which  principally  inhabits  Eutch,  on 
the  Indus,  although  known  to  Aristotle,  Pliny,  ^lian,  and  other 
ancient  naturalists,  appears  to  have  remained  scarcely  known  in 
Europe  until  Pallas  described  it  in  the  memoirs  of  the  Russian 
Academy,  under  the  name  of  the  jikta,  or  Equiis  hemiones.  This 
animal  seems  to  have  a  very  wide  geographical  range,  being 
found  in  Mongolia,  Arabia,  the  Himalayan  Mountains,  and  many 
other  parts  of  the  continent  of  India.  Blumenbach  tells  us  that 
the  wild  ass  is  found  at  present  principally  in  Tartary,  where  it 
is  called  kulany  and  whence; in  autumn  it  emigrates  in  herds 
southward,  towards  Persia  and  India,  where  it  passes  the  winter. 
Morier,  in  his  valuable  Second  Journey^  says,  "  it  is  common  to 
the  whole  of  Persia,  although  its  proper  soil  is  Arabia,"  and  he 
relates  that — 

"  On  the  desert  before  we  reached  Casvin,  in  the  grey  of  the 
morning,  we  chased  two  wild  asses,  which  the  Persians  call 
ffour  khur^  but  which  had  so  much  the  speed  of  our  horses,  that 
when  they  had  got  at  sojne  distance,  they  stood  still  and  looked 
behind  at  us,  snorting  with  their  noses  in  the  air,  as  if  in  contempt 
of  our  endeavours  to  catch  them.  The  Persians  sometimes  suc- 
ceeded in  killing  them,  but  not  without  great  dexterity  and 
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knowledge  of  their  haunts.  To  effect  this,  they  place  relays  of 
horsemen  and  dogs  upon  the  track  which  they  are  known  to  pur- 
sue, and  then  hunt  them  towards  the  relays,  when  the  fresh  dogs 
and  horses  are  started  upon  the  half-exhausted  animal."  This 
agrees  with  Xenophon's  statement,  that  their  horsemen-  had  no 
other  means  of  catching  them  than  by  dividing  themselves  into 
relays,  and  succeeding  one  another  in  the  chase.  He  mentions 
the  wild  ass  in  several  places,  and  includes  it  among  the  beasts 
fit  for  the  chase.*  Buffon,  who  says  it  does  not  differ  from  the 
domestic  ass  except  in  its  attributes  of  liberty  and  independence, 
thinks  that  it,  and  not  the  zebra,  (whose  native  soil  and  climate  is 
South  Africa,  in  the  countries  bordering  upon  the  Cape  of  Good 
Hope,)  is  the  onagre  of  ancient  history .f  The  wild  ass  is  of  a 
light  mouse  colour,  with  a  dark  streak  over  its  shoulders  and 
down  its  back ;  its  head  is  large,  and  its  gait  is  much  more  light 
and  lively  than  that  of  the  common  ass.  It  is  of  a  most  obstinate 
nature,  and  seems  to  be  extremely  refractory  under  any  restraint. 
This  wildness  and  love  of  liberty,  which  characterise  the  animal, 
are  beautifully  described  by  the  prophet  Jeremiah: — "A  wild 
ass  used  to  the  wilderness,  that  snuffeth  up  the  wind  at  her  plea- 
sure," (eh.  ii.  V.  24.)  Again,  when  their  image  is  allied  to  all  the 
horrors  of  a  parched  desert : — "  And  the  wild  asses  did  stand  in 
the  high  places ;  they  snuffed  up  the  wind  like  dragons :  their  eyes 
did  fail  because  there  was  no  grass,"  (ch.  xiv.  v.  6.)  Dr  Turton 
considers  the  wild  ass  spoken  of  in  Job  (xxxix.  6,  8)  to  be  the 
zebra.J 

All  the  wild  asses  are  large,  fine,  swift  animals,  presenting  a 
very  different  appearance  in  height,  sleekness,  and  vivacity,  to 
our  poor  domestic  and  degenerate  ass.  While  the  latter  is  re- 
markable for  tardiness  of  step  and  mean  appearance,  and  pro- 
verbially dull,  obstinate,  and  stupid,  the  reverse  is  the  case  in  the 
East,  where,  under  better  treatment  and  more  genial  skies,  it  is 
noted  for  docility,  activity,  and  swiftness,  as  well  as  elegance  of 
form.  The  Egyptian  Arabs  give  it  precedence  over  a\\  other 
quadrupeds  for  mtelligence  and  sagacity,  and  relate  many  anec- 
dotes in  support  of  this  opinion.  Major  Denholm  informs  us 
that  the  Mandarah  Valleys,  Central  Africa,  contain  a  very  fine 
breed  of  asses,  which  are  used  as  beasts  of  burden.  Monro,  in 
his  Travels  in  Si/ria^  (i.  61,)  states  that  at  iBIount  Carmel  he  pro- 
cured the  finest  ass  he  ever  saw,  and  which  he  was  told  would 
sell  for  more  than  both  his  horses.     With  all  the  animation  and 


♦  Cyropofdioy  lib.  i. 

t  BuffoD,  Hist.  Nat.  x.  175. 

:  MagaxiM  of  Not.  Hi$t.  (1834,)  tu«  p.  319, 
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temper  of  a  horse,  it  had  the  superior  qualification  of  being 
quicker  and  easier  in  its  walk.  At  the  meeting  of  the  Highland 
and  Agricultural  Society  at  Dundee,  August  1843,  Mr  Thomas 
Gowans  of  Addinbrae  Mill,  Mid-Lothian,  exhihited  a  very  hand- 
some ass  of  the  Gazo  breed,  bred  at  Malta,  and  purchased  there 
in  1842.  His  limbs  were  as  straight  as  those  of  a  horse,  and  his 
figure,  size,  and  breeding  were  far  superior  to  those  of  any  ass 
bred  in  this  country.  In  1828,  the  Duke  of  Buckingham  haid,  at 
his  seat  at  Avington,  a  team  of  Spanish  asses,  which  were  extremely 
tractable,  and  took  very  freely  to  the  collar.  In  Britain,  the  , 
nature  and  disposition  of  the  ass  is  quite  destroyed  through  care- 
lessness and  cruelty — 

'*  The  ass  grows  dull  by  stripes,  the  constant  blow 
Beats  off  his  briskness,  and  he  moves  but  slow." 

But  among  the  peasantry  of  Spain  the  ass  is  a  petted  favour- 
ite, almost  an  inmate  of  tne  household.  The  children  welcome 
him  home,  and  the  wife  feeds  him  from  her  hands.  Under  this 
kind  treatment  his  intellect  expands,  and  what  we  denounce  as 
the  most  stupid  of  animals  actually  becomes  sagacious,  following 
his  master,  and  coming  and  going  at  his  bidding.  Mrs  Child  re- 
lates, that  a  Spanish  peasant  and  his  ass  had  daily,  for  many 
i rears,  carried  milk  round  to  several  customers  in  Madrid,  till  at 
ength  the  peasant  became  very  ill,  and  had  no  one  to  send  to 
market  At  the  suggestion  of  his  wife,  the  panniers  were  filled  with 
canisters  of  milk ;  an  inscription,  written  by  the  priest,  requested 
customers  to  measure  their  own  milk,  and  return  the  vessels ;  and 
the  ass  went  off  with  his  load.  He  returned  in  due  time  with 
empty  canisters,  and  thus  he  continued  to  go  to  and  fro  for  several 
days.  In  Madrid,  the  house-bells  usually  pull  downwards,  and 
the  ass  stopped  before  the  door  of  every  customer,  and,  after 
waiting  a  reasonable  time,  pulled  the  bell  with  his  mouth.* 

Mention  is  made  of  the  ass  in  Britain  as  early  as  the  time  of 
King  Ethelred,  (866-872,)  and  at  a  later  period,  in  the  reign  of 
King  Henry  the  Third.  But,  from  either  disuse  or  some  fatality, 
the  ass  was  entirely  lost  among  us  during  the  reign  of  Queen 
Elizabeth.  Holinshed  infonns  us  that  in  his  time  "  our  lande 
did  yeelde  no  asses ; "  and  in  Johnson's  Relations  of  tlie  Most 
Famous  Kingdoms^  (1611,  p.  40,)  it  is  stated  that  England 
"  bringeth  not  forth  mules  or  asses,  but  of  horse  infinite  propor- 
tions." It  was  probably  during  the  reign  of  James  the  First  that 
the  ass  was  introduced  into  England  for  the  second  time ;  for, 
during  his  sovereignty,  we  renewed  our  intercourse  with  Spain, 


*  Letters  from  New  York, 


in  which  country  the  animal  is  in  general  use  and  great  pei 
tion. 

It  has  been  often  justly  observed,  that  we  know  less  of  the 
ture  of  those  animals  which  are  our  most  constant  compan 
than  of  those  which  are  wild  and  afar  oflF.     This  is  easilj 
counted  for,  from  the  obvious  fact,  that  these  animals,  having 
since  exchanged  a  life  of  independence  in  a  state  of  nature, 
one  of  servitude  in  an  artificial  state,  retain  consequently  bu 
imperfect  notion  of  their  proper  habits.     Can  we  find  in  the  c 
paratively  miserable  hackney  that  acuteness  and  constant  \ 
all  the  senses  which  the  free,  the  fleet,  and  spirited  horse  oi 
plains  still  displays  ?     The  latter  must  use  all  its  faculties  in  i 
plying  its  wants,  and  exert  all  its  energies  and  cunning  to  i 
tain  its  freedom ;  but  the  former  has  probably  no  idea  of  h 
in  a  herd  with  a  leader  at  the  head,  and  never  dreams  of 
sandy  plains,  or  of  any  diet  richer  than  hay  and  oats.     So 
with  the  poor  domestic  ass.     What  can  we  expect  from  an 
mal  that  we  hardly  ever  maintain  in  good  condition  or  { 
spirits  ?     The  poor  ass  is  cudgelled  from  its  youth;  and  no 
gives  it  that  fair  unprejudiced  trial  which  every  British  sub 
be  he  man  or  ass,  is  fairly  entitled  to.     A  wretched  maltre 
horse  is  often  as  dull  and  obstinate  as  an  ass.     Not  a  few 
and  some  of  great  ability,  have  taken  up  the  defence  of  thu 
used  animal.     "  The  ass,"  said  the  prophet  of  old,  "  knowetl 
master's  crib ; "  but  the  ass  of  our  times  is  not  so  fortunate, 
as  a  pleasant  writer  observes,  the  poor  beast  is  utterly  u 
quain ted  with  the  nature  of  a  rack,  and  knoweth  not  even  oi 
existence  of  a  manger.     He  is  a  houseless  vagrant  over  comn 
and  along  lane  sides ;  he  is  a  beast  among  gypsies,  and  a  g] 
among  beasts.     He  is  unfed,  untended,  unpitied;  he  is  rs 
kicked,   spurred,   thumped,    lashed,   tormented,   troubled, 
thrashed  in  every  possible  and  devisable  fashion — and  for  ^ 
Your  "  most  exquisite  reason,  good  public  i    Alas !  ho  is- 
ass  !  "  *     In  a  tract,  entitled  "  The  Noblenesie  of  the  Asscy  a  v 
rare,  learned,  and  excellent,  by  A.  B.,"  (1595,)  the  author  ren 
that  this  animal  "  refuseth  no  burthen,  he  goes  whither  he 
without  any  contradiction.     He  lifts  not  his  foot  against  any  i 
he  bites  not,  he  is  no  fugitive,  nor  maliciously  afiected.     He  < 
all  things  in  good  sort,  and  to  his  liking  who  hath  cause  to 
ploy  him.     If  strokes  be  given  him,  he  cares  not  for  them;  i 
as  our  modern  poet  singeth, 

"  Thou  would'st,  perhaps,  he  should  become  thy  foe,  * 

And  to  that  end  doost  beat  him  many  times ; 
He  cares  not  for  himselfe,  much  lesse  thy  blowe." 


*  BUiekwood'i  Magazine ,  /annary  1840,  p,  57. 
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In  that  pleasantly  written  book,  Spectacle  do  la  Naturt:  or 
Nature  Displayed^  (1744,)  it  is  said  of  the  ass  that  "The  whole 
world  cannot  produce  a  more  laborious  creature,  and  at  the  same 
time  one  more  indefatigable,  abstemious,  and  patient.  Not  mas- 
ter of  very  shining  qualities,  he  enjoys  those  that  are  very  soliiL 
His  voice  is  not  altogether  melodious,  but  then,  a  fine  voice  hath 
very  little  merit  with  people  of  solidity.  With  him  the  want  of 
a  noble  air  hath  its  compensation  in  a  mild  and  modest  counte- 
nance ;  and  instead  of  the  boisterous  and  irregular  qualities  of  the 
horse,  which  are  frequently  more  incommodious  than  agreeable^ 
the  behaviour  of  the  ass  is  entirely  simple  and  unaffected ;  no 
supercilious  and  self-sufficient  air.  He  marches  with  a  very  uni- 
form pace,  and  though  he  is  not  extraordinarily  swift,  he  pursues 
his  journey  for  a  long  time,  and  without  intermission.  He  finishes 
his  work  in  silence,  serves  you  with  a  steady  perseverance,  and 
discovers  no  ostentation  in  his  proceedings,  which  is  certainly  a 
considerable  accomplishment  in  a  domestic  His  meats  require 
no  preparation,  for  he  is  certainly  well  contented  with  the  first 
thistle  that  presents  itself  in  his  way;  he  does  not  pretend  any 
thing  is  due  to  him,  and  never  appears  squeamish  nor  dissatisfied; 
he  thankfully  accepts  whatever  is  offered  him ;  he  hath  an  elegant 
relish  for  the  best  things,  and  very  civilly  contents  himself  with 
the  most  indifferent  His  occupations  have  a  tinge  of  the  mean- 
ness of  those  who  set  him  to  work,  but  the  judgments  that  are 
formed  both  of  the  ass  and  his  master  are  equally  partial,  for  the 
ass  is  perpetually  at  the  service  of  poor  peasants  and  artisans,  who 
are  the  souls  and  sinews  of  the  community."  Cornelius  Agrippa, 
in  his  celebrated  treatise  on  the  Vanity  of  the  Arts  and  Sciences^ 
has  entered  into  an  amusing  dissertation  on  the  ass.  *'  In  the  old 
law,"  says  he,  "  God  so  far  honoured  the  ass,  that  when  he  com- 
manded every  first  begotten  to  be  slain  for  sacrifice,  he  only  ex- 
empted men  and  asses.  Christ,  ascending  to  Jerusalem  in 
triumph  for  the  redemption  of  mankind,  rode  upon  an  ass ;  and 
we  hear  that  Abraham,  the  father  of  the  elect,  rode  only  upon 
asses.  So  that  the  proverb  commonly  repeated  among  the  vul- 
gar is  not  spoken  in  vain — t/iat  the  ass  carries  mysteries  J* 

The  popular  belief,  that  the  mark  across  the  back  of  the  ass  is 
derived  from  Christ  having  rode  on  one  into  Jerusalem,  is  men- 
tioned by  Sir  Thomas  Browne,  in  his  VuUjar  Ei^oi'sJ^  Whether 
it  be  of  sacred  origin  or  not,  (and  there  is  every  reason  for  sup- 
posing it  is  merely  a  natural  characteristic,)  the  hairs  taken  from 
this  cruciform  mark  are  highly  prized  by  superstitious  and  igno- 
rant persons  as  a  cure  for  that  distressmg  and  sometimes  fatal 


*  See  EUis*8  edition  of  Braiide*s  Popular  Antiquitiit,  Hi.  195. 
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disorder,  the  hooping-cough.  Three  of  these  hairs  put  in  a  mus- 
lin bag  are  hung  round  the  neck  of  the  suffering  child.  Some 
diflSculty,  however,  is  experienced  in  procuring  these  hairs,  as  it 
is  believed  that  the  ass  from  which  they  are  taken  is  never  worth 
any  thing  afterwards ;  and  further,  that  it  is  essential  to  the  suc- 
cess of  the  charm  that  the  animal  which  supplies  the  hairs  should 
be  of  the  opposite  sex  to  that  of  the  patient.  About  eight  years 
since,  in  the  parish  of  Ludgvan,  near  Penzance,  there  was  prac- 
tised the  curious  custom  of  drawing  children  three  times  over  the 
back  and  under  the  belly  of  an  ass  three  years  old  to  cure  the 
hooping-cough.  This  having  been  done,  three  hairs  were  pulled 
out  of  the  animal ;  and  these  were  boiled  in  three  table  spoonfuls 
of  milk,  and  the  milk  was  then  administered  to  the  little  patient 
for  three  mornings.  The  lower  class  in  Dublin,  also,  fancy  that 
children  may  be  charmed  from  ever  having  the  hooping-cough, 
and  tlie  charm,  which  is  often  performed  in  the  streets,  consists 
in  passing  the  child  three  times  over  and  under  the  body  of  an 
ass,  into  whose  mouth  is  put  a  piece  of  bread. 

If  the  size  of  the  brain,  in  comparison  to  that  of  the  body,  can 
prove  the  intellectual  superiority  of  an  animal,  then  the  ass 
would  make  a  wiser  consul  than  Caligula's  horse.  In  the  ass, 
there  is  one  part  brain  for  every  twp  hundred  and  fifty-four  parts 
of  the  grosser  materials ;  while  in  the  horse  there  is  only  one  part 
of  the  former  to  every  four  hundred,  or,  in  some  cases,  to  every 
seven  hundred  parts  of  the  other  elements.  Phrenologists,  there- 
fore, should  bring  asses  into  fashion,  and  elect  them  to  the  high- 
est appointments,  until  the  horses,  by  being  longer  kept  at  the 
riding-schools,  have  acquired  cerebrums  and  cerebellums  of  larger 
and  more  creditable  dimensions. 

The  ass  differs  much  in  bize  and  abilities  according  to  the  cli- 
mate it  inhabits.  In  the  genial  warmth  of  its  native  plsdns,  it  is 
of  large  size,  active,  and  vigorous.  Colonel  Sykes  says,  the  com- 
mon notion  is  incorrect,  namely,  that  the  largest  asses  are  found 
at  the  tropics,  and  that  they  diminish  in  size  according  as  they 
approach  towards  the  north ;  for  the  reverse  is  in  many  instances 
the  fact,  in  some  parts  of  India  the  asses  which  are  used  as  beasts 
of  burden  being  little  larger  than  Newfoundland  dogs. 

In  its  domestic  state,  the  ass  sometimes  varies  also  in  colour. 
A  perfectly  white  one  is  recorded  in  the  Magazine  of  Natural 
History^  (vi.  67.)  In  1833,  an  ass,  the  property  of  Mr  Watson  of 
Hamiherton,  produced  a  foal  which  was  perfectly  white,  with  the 
exception  of  a  red  tinge  near  its  tdll,  and  another  near  one  of  its 
shoulders,  which  were  without  those  stripes  that  are  seen  on  all 
other  asses.  In  the  same  year,  I  noticed  on  Hampstead  Heath 
an  ass  of  a  milk-white  colour  all  over,  excepting  a  trifling  sprink- 
ling of  light  brown  upon  its. back.    Mr  J.  B.  Fraser  says,  ttiat  in 
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Bagdad  ^^  most  of  the  learned  and  holy  profeasions  prefer  tb^  an^ 
and  so  do  all  the  ladies.  These  asses  are,  I  believei  of  a  particu- 
lar breed,  and  from  forty  to  fifty  pounds  sterling  is  no  uncommon 
sum  for  one  of  great  size,  good  blood,  and  fine  paces.  The 
favourite  colour  is  spotless  white ;  they  are  magnificently  capari- 
soned, and  have  their  nostrils  slit,  (a  practice  prevalent  also  in 
Persia,)  which  is  said  to  make  them  long-winded.  Heaven  knows 
their  wind  is  long  enough  when  they  begin  to  bray  I"  •  Dr  E. 
Uogg  states,  that  in  Alexandria  people  of  all  classes  and  coun- 
tries ride  on  asses,  and  that  women  of  the  better  class  are  often 
seen  mounted  astride  upon  them,  their  feet  placed  in  short  stir- 
rups, the  saddles  of  the  animals  covered  with  rich  carpets,  an 
attendant  holding  the  bridle,  and  one  or  two  others  following,  ac- 
cording to  their  rank.t  ^^^  Hayti,  in  the  West  Indies,  immense 
numbers  of  asses  are  in  use,  and  their  large  size,  sleek  and  glossy 
condition,  together  with  their  excellent  training,  excite  every 
traveller's  admiration.  Cavalcades  of  from  three  to  six,  tied  to- 
gether, trot  on  unstimulated  by  word  or  blow  from  the  owner, 
who  rides  on  one,  with,  perhaps,  his  wife  on  a  second,  and  his 
lusty  and  helpful  boy  on  another.  As  the  great  utility  of  these 
asses  secures  them  from  ill-treatment,  they  are  neither  slow, 
stupid,  nor  headstrong.  In  Kngland,  at  places  of  pleasurable 
resort,  as  Tunbridge  AVells,  Blackheath,  and  Uampstead  Heath, 
ladies  have  no  hesitation  to  ride  about  upon  asses.  It  was  in  the 
year  1801  that  Lady  G.  Seymour  first  set  the  fashion  of  riding 
upon  them  at  Tunbridge  Wells,  a  novelty  which  called  forth 
many  poetic  effusions  complimentary  to  the  condescension  of  the 
fair  sex. 

On  the  first  introduction  of  the  ass  into  Britain,  he  appears  to 
have  been  employed  to  carry  ore  from  the  mines  in  the  mountain- 
ous parts  of  the  kingdom,  from  bis  being  more  sure-footed  than 
the  horse.  The  ancient  Neapolitans  appear  to  have  used  the  ass 
in  grinding  their  flour ;  for  on  both  sides  of  the  walls  of  the  north 
entrance  to  the  Pantlieon,  at  Pompeii,  are  representations  of 
Cupids  making  bread,  with  a  mill  and  an  ass  on  each  side.  In 
fact.  Columella  states  that  the  ass  was  often  used  in  grinding 
coni  in  mills,  in  drawing  heavy  carts,  and  in  ploughing.  Its 
employment  for  the  latter  purpose  is  alluded  to  in  scripture : — 
"  Thou  shalt  not  plough  with  an  ox  and  an  ass  together,"  (Deut 
xxii.  10.)  In  the  Irinh  Farmer' n  Mayazincy  (i.  34,)  is  a  figure  of 
an  American  donkey  plough,  then  recently  introduced  into 
Ireland  by  Mr  (leorge  Stoney,  of  Oakly-Park,  King's  County. 
Though  suihciently  light  to  bo  drawn  by  an  ass,  it  is  capable  of 
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turning  the  soil  to  the  depth  of  nine  or  ten  inches.  A  man  and 
ass  will,  with  ease,  turn  over  half  an  English  acre  per  day,  which 
would  require  at  least  twenty  spades  to  accomplish  in  the  same 
time,  and  for  most  purposes  the  plough  will  answer  equally  well ; 
indeed,  another  Irish  gentleman  who  had  one,  not  only  worked 
his  garden  with  it,  but  used  it  with  perfect  success  in  the  cultiva- 
tion of  the  potatoes,  turnips,  &c,,  on  his  farm.  By  the  addition 
of  mould-boards  and  a  drill-harrow,  the  implement  would  greatly 
assist  the  small  farmer  in  the  cultivation  of  his  ground.  The 
simplicity  of  this  plough  is  such,  that  any  handy  labourer  might 
construct  it  in  a  few  hours.  The  muzzle  is  fastened  to  the  beam 
by  means  of  a  bolt,  which  answers  as  a  wrench  to  turn  the  few 
nuts  required  in  putting  the  plough  together.  No  coulter  appears 
in  this  plough,  for  where  no  sod  is  to  be  cut,  it  is  not  wanted. 
Some  persons  have  had  a  coulter  and  iron  share  added,  to  answer 
required  purposes ;  but  in  the  American  original,  a  metal  plate, 
which  fits  into  a  recess  in  the  mould-board,  i&  the  only  share  used. 
The  metals  may  be  had  complete  for  the  sum  of  ten  shillings. 
At  Carisbrook  Castle,  Isle  of  Wight,  an  ass,  without  any  bridle 
or  other  harness  on,  works  a  great  wooden  tread-wheel,  used  in 
drawing  up  buckets  full  of  water  from  a  well,  more  than  three 
hundred  feet  deep.  At  a  word  from  a  man,  who  owns  no  whip, 
the  ass  springs  directly  into  the  interior  of  the  wheel,  which  is 
hollow,  and  furnished  with  projecting  wooden  steps  inside,  the 
hollow  part  of  the  wheel  being  broad  enough  to  admit  of  the  ass 
between  its  two  sets  of  spokes.  The  animal  walks  up  the  steps 
of  the  wheel  in  the  same  manner  as  the  troublesome  gentry  do  at 
the  treadmill,  and  while  he  is  making  the  machine  revolve,  he 
keeps  an  anxious  look-out  for  the  bucket,  and  directly  that  he 
perceives  that  he  has  drawn  it  up  to  the  surface,  he  very  delibe- 
rately walks  out  of  the  wheel  to  his  former  place  of  standing. 

Under  kind  treatment  the  ass  is  capable  of  attachment  towards 
its  owner.  Wor^pworth  tells  us  how  a  fond  and  faithful  ass  stood 
over  the  drowned  corpse  of  his  master,  sorrowing,  solitary,  starving, 
and  motionless. 

In  Fielding's  Select  Proverbs  of  all  Nations^  (1824,)  it  is  men- 
tioned, as  a  popular  but  erroneous  notion,  that  a  statute  exists, 
"  obliging  the  owners  of  asses  to  crop  their  ears,  lest  the  length 
of  them  should  frighten  the  horses  they  meet  on  the  road," 

The  bray  of  the  ass  is  not  generally  admired,  but  the  author 
of  the  scarce  treatise  on  The  Noblenesse  of  the  Asse^  (1595,)  declares 
that  "  The  goodly  sweet  and  continual  braying  of  asses  forms  a 
melodious  and  proportionable  kinde  of  musick.  If  or  think  I  that 
any  musician  can  deny  that  their  song  is  full  of  exceeding  pleasure 
to  be  heard ;  because  therein  is  to  be  discerned  concord,  discord, 
singing  in  the  meane,  the  beginning  to  sing  in  lar^e  compasse, 
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then  following  to  rise  and  fall,  the  half  note,  whole  note,  musick 
of  five  voices,  firme  singing  by  four  voices,  or  one  voice  and  a  half. 
Then  their  variable  contrarieties  amongst  them,  when  one  delivers 
forth  a  long  tenor,  or  a  short,  the  pausing  for  time,  breathing  in 
measure,  breaking  the  minim  or  very  least  moment  of  time.  Last 
of  all,  to  hear  the  musick  of  five  or  six  asses,  is  to  hear  a  song  of 
world  without  end."  We  read  in  fable,  that  an  ass  being  appout- 
ed  judge  in  a  trial  of  skill  in  singing,  between  a  cuckoo  and  a 
nightingale,  declared  that  the  nightingale  sung  extremely  wellf 
but  for  a  good  plain  song,  the  cuckoo  was  far  his  superior.  It  is 
related,  too,  that  once  while  St  Francis  was  preaching  to  a 
crowded  congregation — 


"  A  braying  ass 

Did  sing  most  load  and  clear." 

This  threw  his  audience  into  confusion ;  but  St  Francis,  turning 
round  to  the  animal,  said,  "  Brother  donkey,  pray  keep  yourseU' 
quiet,  and  permit  me  to  preach  to  the  peoi)le.*'  Upon  which  the 
ass  placed  its  head  between  its  legs,  in  an  attitude  of  attention, 
and  remained  perfectly  quiet. 

Cornelius  Agrippa  says,  the  ass  is  never  troubled  with  any 
diseases  or  with  hce,  and  the  old  writer  on  its  Noblenesses  also, 
asserts  that — 


*'  On  it  is  ne*er  engendered 

The  hateful  vermin  that  doth  teare  the  skin. 
And  to  the  body  make  their  passage  in ;  *' 

but  unfortunately  for  this  notion,  which  Goldsmith  and  other 
modem  authors  repeat,  Redi  has  figured  a  Pediculus  Asint  in  his 
Experimenta  circa  Gencrationem  Insectorum^  (1686,)  tab.  xxi. 

The  ass  is  an  excellent  swimmer.  In  March  1816,  one 
belonging  to  Captain  Dundas,  then  at  Malta,  was  shipped  on 
board  the  Yster  frigate,  bound  from  Gibraltar  to  that  island. 
During  a  storm  at  sea,  all  the  live  stock  was  thrown  overboard. 
The  ass  swam  to  shore  at  Point  de  Gat,  and  maae  his  way  thence 
to  Gibraltar,  a  distance  of  two  hundred  miles,  through  a  moun- 
tainous country,  and  at  length  made  his  appearance  at  the  door 
of  the  stable  he  had  last  inhabited. 

In  a  wild  state,  the  ass  feeds  chiefly  on  the  most  saline  and 
bitter  plants  of  the  desert,  as  the  Kalis^  Atriplices^  Chencpodiumf 
&c  The  domestic  ass  is  even  content  to  make  a  meal  off  a  little 
bran,  or  a  few  withered  leaves.  Crassus,  a  distinguished  Roman, 
never  laughed  in  his  life  but  once,  and  that  at  an  ass  eating 
thistles ;  and  Philemon,  who  lived  two  hundred  and  seventy-four 
years  before  Christ,  is  stated  to  have  even  died  with  laughter,  on 
seeing  an  ass  eating  figs  off  a  silver  plate.  If  it  gives  preference 
to  any  wild  plant,  it  is  to  the  plantain,  for  which  it  has  been  often 
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observed  to  neglect  every  other  herb  in  the  field.  It  also  browses 
upon  the  young  sprouts  of  live  fences,  as  Rogers  notices — 

**  Oft  o*er  the  mead,  at  pleasing^  distance  pass, 
Browsiog  the  hedge  by  fits^  the  pannier *d  ass.*' 

Though  our  translation  does  not  explicitly  state  the  fact,  it  is 
clear,  from  the  Hebrew  original,  that  the  Israelites  fed  their  asses 
on  chaff,  or  cut  straw,  and  barley,  (Judges  xix.  21 :  1  Kings,  iv. 
28.)  David  had  so  many  asses  employed  upon  his  extensive 
estate,  that  he  had  an  overseer  to  superintend  them,  (1  Chron. 
xxvii.  25-31 ;)  and  we  read  that  Job  kept  a  thousand  she-asses, 
(Job.  i.  3 ;  xliii.  12.)  Cornelius  Agrippa  compares  the  ass  to  a 
scholar,  because  it  lives  on  little  food,  and  is  contented  with 
whatsoever  it  be,  whether  lettuces,  brambles,  or  thistles,  and 
patiently  endures  hunger,  penury,  labour,  stripes,  and  all  manner 
of  persecution. 

Bryant  says  the  ass  has  the  faculty  of  discovering  distant  water 
by  the  smell ;  but  I  apprehend  that  this  is  only  when  it  inhales 
the  saline  emanations  from  those  brackish  waters,  which  it  prefers, 
at  least  in  its  wild  state.  The  domestic  ass  is  more  particular  in 
the  choice  of  water  than  food,  for  water  which  a  horse  will  gladly 
drink,  is  often  not  clean  enough  for  an  ass.  This  fact  did  not 
escape  Shakspeare's  observation — 

*'  Would  the  fountain  of  your  mind  Moere  dear  again,  that 
I  might  water  an  ass  at  it.*' — (  TroUus  and  Cretsida,  iii.  3.) 

Professor  Gmelin  states,  that  a  female  wild  ass,  which  he  brought 
to  St  Petersburgh,  sometimes  passed  two  days  without  drinking. 

The  ass  goes  with  young  twelve  months.  Franzius  assures  us, 
«  There  is  no  creature  so  fruitful  as  this,  for  she  is  with  young 
when  she  is  but  young  herself,  and  so  continueth  still  to  have 
colts,  until  she  is  thirty  years  old.**  ♦  She  is  much  attached  to 
her  young,  which  is  a  sprightly  little  creature  in  its  youth,  but 
soon  assumes  the  gravity  of  its  parent,  when  old  enough  to  stand 
blows,  and  other  maltreatment  Obscure  dark  bands  are  fre- 
quently observable  on  the  legs  of  the  yoimg  ass,  as  in  other 
animals  of  its  genus. 

The  milk  of  the  ass  is  a  wholesome  drink,  and  therefore  highly 
commended  by  medictil  men.  A  gentleman  who  was  restored  to 
excellent  health  by  chiefly  drinking  asses'  milk,  and  taking  re- 
gular exercise  on  horseback,  used  facetiously  to  sav,  his  apothe- 
cary was  an  ass,  and  his  physician  a  horse.  Dr  Thomas  Muffet 
tells  us,  that  "  asses'  milk  cleanses,  cows'  milk  loosens,  and  goats' 
milk  strengthens  more  than  any.     Asses'  milk  is  not  so  thin  but 
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that  it  nourisheth  much,  nor  so  thick  as  that  easily  it  will  ciirdb. 
It  may  be  drank  without  being  boiled,  for  it  will  never  curdle  in- 
to any  hard  substance,  nor  engender  wind.  When  Poppcea,  wife 
to  Domitius  Nero,  carried  five  hundred  she  asses,  (shod  with 
gold)  continually  about  with  her,  to  bathe  her  body  in  their  milk 
once  a  week,  and  to  drink  of  it  every  day,  to  make  her  skin 
clear  and  smooth  without  wrinkles,  she  left  it  rather  a  monu- 
ment of  her  pride,  than  a  memorial  of  her  wisdom ;  for  if  she 
had  taken  it  (as  the  Arcadians  do  cows'  milk)  in  the  spring  time 
only,  for  a  month  or  six  weeks  together,  once  in  the  morning,  to 
cleanse  and  purge  the  body  of  bad  humours,  it  had  been  good  and 
warrantable  by  physiok.  Consumptions,  wherein  the  flesh  acci- 
dentally decayeth  through  exulceration  of  the  lungs  and  breathing 
parts,  is  especially  to  be  cured  by  asses'  milk ;  whereas  asse^ 
milk  is  both  meat  and  medicine,  cleansing  and  nourishing  alike, 
not  so  thin  as  to  hinder  expectoration,  nor  so  thick  as  to  cause 
condensation  of  the  matter  putrified,  but  being  of  a  middle  tem- 
per and  consistence,  and  consequently  most  proper  for  thai 
disease.  Neither  are  all  asses  of  alike  goodness  ;  for  a  young 
ass's  milk  is  too  thick  and  dry,  but  one  of  a  middle  age  is  best 
for  that  purpose.  Having  got  such  a  one,  every  morning  (foui 
or  five  hours  before  you  use  her  milk)  shut  her  from  her  foal 
and  curry  her  well  and  clean,  lest  her  skin  growing  scurvy  anc 
foul,  ill-vapours  be  augmented  inwardly  for  want  of  expiration 
then  feed  her  with  grinded  malt,  straw-dried,  mingled  with  a  littU 
sweet  fennel  seed,  aniseed,  or  caraway  seed,  which  she  will  eai 
with  great  pleasure,  and  digest  into  a  sweet  and  wholesome 
olood.  An  hour  after  that,  milk  her  as  near  the  patient  as 
conveniently  as  you  can,  that  he  may  drink  her  milk  ere  tlu 
air  hath  altered  it,  for  if  it  be  once  cold  it  is  never  wholesome 
This  is  to  be  done  twice  a  day,  morning  and  evening,  upon  ai 
empty  stomach,  neither  eating  nor  drinking  aught  after  it  foi 
two  hours ;  you  may  sweeten  it  also  with  sugar-candy,  sugar  o: 
rodes,  or  fine  maiden  honey,  it  will  be  the  more  effectuaL  Ai 
soon  as  the  ass  is  milked,  turn  her  and  her  foal  into  fine  leas 
wherein  store  of  cowslips,  trefoil,  cinquefoil,  elecampane,  bumet 
filipendula,  mead-tansy,  horsetail,  plantain,  lambs- tongue,  sca- 
bious, and  lungwort  groweth.  In  winter,  feed  her  with  the 
sweetest  hay  growing  in  the  finest  and  best  meadows."  *  It  is 
universally  known,  that  cows,  goats,  and  many  other  animals 
that  have  brought  forth  young,  continue  to  give  milk,  not  onlj 
after  the  young  are  removed,  but  even  for  years,  when  the  im- 
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pression  of  having  had  young  must  have  been  entirely  forgotten ; 
but  the  ass  ceases  to  yield  milk  after  she  has  lost  the  impression 
of  the  exiptenee  of  her  foal.  This  fact  is  so  well  known  to  the 
keepers  of  asses,  that  whenever  the  foal  dies,  they  strip  off  its 
skin,  and  preserve  it,  so  that  it  may  occasionally  be  thrown  over 
the  back  of  another  foal,  and  smelled  by  the  mother,  more  particul- 
arly at  the  time  they  are  milking  her.  The  ass,  being  thus  under 
the  deception  of  having  her  own  foal,  yields  milk,  the  secretion  of 
it  being  carried  on  as  usual ;  but  if  this  artifice  is  neglected,  she 
soon  gets  dry.  This  appeared  to  John  Hunter  so  incredible, 
that  he  resolved  to  put  tne  statement  to  the  test  of  experiment 
He  took  an  ass  in  milk,  that  had  a  foal,  and  kept  them  apart 
every  night,  but  had  the  mother  milked  in  the  morning  in  the 
presence  of  the  foal.  This  was  done  for  more  than[a  month  with- 
out there  being  any  diminution  in  the  morning's  milk.  The 
foal  was  then  taken  away  altogether,  and  the  mother  was  milked, 

Particularly  in  the  evening,  at  the  same  hour  at  which  the  foal 
ad  been  taken  from  her,  and  again  the  morning  at  the  usual 
hour.  The  milk  taken  in  the  morning  was  always  compared 
with  that  taken  the  morning  before,  but  in  three  mornings  there 
was  hardly  any.  The  foal  was  then  restored  to  her,  but  she 
would  not  allow  it  to  suck.  The  experiment  was  repeated,  with 
similar  results.  As  it  is  sometimes  difficult  for  invalids  to  pro- 
cure asses'  milk,  it  may  be  useful  to  mention,  that  a  good  substi- 
tute for  it  may  be  made  by  pouring  half  a  pint  of  soda-water 
over  a  wine  glassful  of  boiling  milk,  drinking  it  unmediately.  * 

The  modern  Persians,  according  to  Mr  Morier's  statement,  eat 
the  flesh  of  the  wild  ass,  and  declare  it  to  be  better  than  that  of 
the  antelope.  The  ancients  did  the  same ;  and  it  must  be  sup- 
posed that  when  Herodotus  classes  the  ass  among  the  animsds 
which  the  rich  Persians  roasted  whole  and  ate  when  they  indulg- 
ed themselves  in  better  fare  than  usual,  he  means  the  wild  ass.  t 
It  appears  to  have  been  much  more  plentiful  in  the  days  of 
Olearius,  (A.  D,  1637,)  who  says  that,  at  an  entertainment  given 
by  Shah  Abbas  to  the  ambassadors,  thirty-two  wild  asses  were 
turned  into  an  enclosure  to  be  shot  at,  and  remarks  that  their 
flesh  was  esteemed  so  excellent  as  to  be  fit  for  the  king's  food.  X 
Dr  Muffet quaintly  observes,  that  "Maecenas  so  highly  loved  asses' 
flesh,  that  all  Italy  was  too  little  to  find  him  asses  enough."  In 
the  Second  Book  of  Kings  (vi,  35,)  we  read,  that  such  was  the 
scarcity  of  food,  that  an  ass's  head  was  sold  for  fourscore  pieces 


*  For  the  chemical  analysis  of  asses*  milk,  see  M.  E.  Peligot's  memoir  ia 
Jameson's  Edhiburgh  Philosophical  Journal,  No.  xliii,  (1836.) 
tHerodotus,  Clio.  133.  t  Olearius's  Travels,^,  735. 
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of  silver.  The  Chinese  esteem  the  head  of  an  ass  as  one  of  the 
greatest  delicacies,  and  the  flesh  of  the  quagga  is  a  favourite  food 
with  the  South  Africans.  Sonnini  thinks  that  the  djiggutais  will 
become  extinct,  owing  to  man  being  unable  to  subjugate  them, 
and  their  being  a  favourite  delicacy  with  the  Asiatics. 

Sagri,  or,  as  we  call  it,  shagreen,  is  made  of  the  ass's  bide^ 
which  in  this  country  is  used  for  shoe-leather.  The  animal's  in^ 
teguments  are  hard  and  elastic,  and  form  good  parchment,  which 
is  used  for  pocket  tablets  and  for  drums.  Its  bones,  being  very 
solid,  were  made  into  very  superior  flutes  by  the  ancients. 

Lord  Bacon  says,  "  the  ass  lives  commonly  to  the  horse's  age." 
Several  of  the  asses  employed  at  the  well  at  Carisbrook  Castle^ 
attained  a  good  a^e  in  that  service.  One  is  recorded  to  have 
worked  the  wheel  for  fifty  two  years,  when  it  died,  in  perfect 
health  and  strength,  by  falling  over  the  castle  ramparts.  A 
second  lived  to  the  age  of  forty ;  and  a  third  attained  to  thirty. 
For  several  years,  one  of  these  enjoyed  a  pension  of  a  penny  loaf 
a  day,  settled  on  it  by  the  Duke  of  Gloucester,  imele  of 
George  the  Third.  An  aged  inhabitant  of  Langport,  near  Lewes, 
desired,  when  on  his  deathbed,  that  an  old  donkey,  which  he  had 
ridden  for  forty  years,  should  be  killed,  and  buried  by  his  side; 
and  a  poem  upon  this  subject  is  contained  in  a  volume,  entitled, 
"  Attempts  in  Verse^  by  John  Jones,  an  old  servant,"  edited  by 
the  late  poet-laureate. 

Tliomson  on  the  Food  of  Animals.* — The  importaYice  of  the  sub- 
ject to  which  this  work  relates  cannot  easily  be  over-estimated. 
A  more  accurate  knowledge  than  we  now  posses  of  the  modes  in 
which  diflfercnt  kinds  of  food  are  affected  by  the  digestive  pro- 
cess, the  readiness  with  which  they  are  assimulated  to  the  system, 
and  consequently  their  capacity  as  to  the  power  of  nutrition, 
would  be  of  the  greatest  practical  utility,  and  would  probably 
lead  us  to  modify  the  dietary  treatment  of  nearly  all  our  domes- 
ticated animals.  Yet  it  is  surprising  how  little  has  been  done,  still 
more  so,  how  little  has  even  been  attempted,  to  throw  light  on  this 
important  matter.  In  this,  as  in  most  other  branches  of  his  avo- 
cation, the  farmer  has  to  be  guided  by  the  results  of  experience^ 
obliged  to  depend  on  a  kind  of  empirical  knowledge,  and  be  satis- 
fied with  certain  effects,  without  well  knowing  how  these  are 
,)roduced ;  and,  consequently,  without  much  power  of  modifying 
ihem,  or  giving  them  such  a  direction  as  might  most  effectually 
promote  his  interests.     It  must  be  admitted  that  the  subject  is 

*  Experimental  Remarks  on  the  Food  of  Animals  and  the  Fattemng  of 
i^attlc.  With  Remarks  on  the  food  of  man.  By  Robert  Dandas  Thomaoa, 
^T.D.,' Lecturer  on  Practical  Chemistry,  Umversity  of  Glasgow.  Loodoni  Long- 
..nn  ^nd  Co.,  184C. 
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encompassed  with  difficulties.  The  whole  process  of  digestion 
and  nutrition  is  exceedingly  complex,  obscure  in  its  own  nature, 
and  carried  on  in  regions  of  the  system  nearly  or  altogether  in- 
accessible  to  observation.  Even  were  we  acquainted  with  the 
whole  chemistry  and  mechanism  of  the  subject,  able  to  assign 
their  due  office  and  proportion  to  all  the  acids,  alkalis,  gases,  &c., 
which  take  a  share  m  the  process,  we  should  still  be  very  far 
from  having  a  perfect  understanding  of  it.  The  nervous  action 
— the  general  influence  of  the  vital  principal — are  obviously 
agents  of  the  first  importance,  and  are  so  mysterious  in  their  opera- 
tions, that  we  can  scarcely  hope  to  get  into  the  secret  of  their 
modes  of  action.  But  while  there  may  be  much,  as  in  the  ana- 
logous phenomena  of  generation,  which  is  likely  even  to  bid  de- 
fiance to  our  scrutiny,  not  a  little  remains  on  which  much  light 
may  be  thrown,  and  much  practical  information  elicited,  by  a  series 
of  judicious,  ingenious,  and  enlightened  experiments. 

Such,  we  have  no  hesitation  in  affirming,  is  the  character  of 
the  experiments  recorded  in  this  little  volume.  Dr  Thomson  is 
well  qualified  for  such  an  undertaking,  not  only  by  his  knowledge 
of  chemistr)^,  but  by  his  skill  as  a  physician,  and  habitual  ac- 
quaintaince  with  the  habits  and  characters  of  animals.      The  ex- 

f)eriments  in  question  were  undertaken  at  the  instance  of  the 
ate  government.  The  original  object  of  the  inquiry  was  to  de- 
termine the  relative  influence  of  barley  and  malt  in  feeding 
cattle ;  but  advantage  was  taken  of  the  opportunity  to  investigate 
some  scientific  problems  of  great  importance  to  physiology,  and 
of  extreme  value  in  the  physicial  management  of  man  and 
animals. 

Of  a  work  containing  so  many  minute  details,  and  exhibiting 
the  results  obtained  chiefly  in  a  tabular  form,  we  cannot  attempt 
a  complete  analysis  in  this  place,  but  shall  endeavour  to  point 
out  some  of  the  most  important  conclusions  to  which  these  ex- 

})eriments  have  ledj  and  first,  as  to  the  comparative  merits  of  bar- 
ey  and  malt  diet  in  feeding  cattle,  the  primary  object  which  these 
investigations  had  in  view.  It  may  be  premised,  that  all  the  ex- 
periments were  made  with  two  cows  of  the  Ayrshire  breed,  be- 
tween five  and  six  years  of  age. 

It  a})pears  that  barley  and  malt,  when  not  crushed,  although 
steeped  in  hot  water,  are  imperfectly  digested  by  cows.  It  was 
observed  that  some  of  the  grains  of  barley  were  ejected  from  the 
intestines  24*285  and  even  seventy-two  hours  after  being  swal- 
lowed, in  an  entire  state,  so  that  they  must  have  been  detained  in 
some  portion  of  the  alimentary  canal,  during  that  lengthened 
period,  without  having  undergone  any  appearance  of  digestion. 
The  indigestible  nature  of  seed  in  general  is  well  known,  and 
has  usually  been  regarded  as  a  natural  provision  for  the  distribu- 
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tioa  of  vegetables  by  means  of  animals.  It  is  in  the  rind  or 
outer  coating  of  the  seed  that  this  power  of  resistance  usually 
resides,  and  when  that  is  broken  the  gastric  juices  readily  act 
upon  the  internal  substance.  In  every  case,  therefore,  in  which 
any  kind  of  grain  is  given  to  cattle,  care  should  be  taken  to  break 
the  outer  covering. 

The  first  experiments  detailed  by  Dr  Thomson,  in  hi?  chapter 
on  barley  and  malt  diet,  demonstrates  the  truth  of  the  following 
position : — 

A  cow,  if  fed  for  two  days  on  an  insufficient  quantity  of  food,  as  indicated 
by  loss  of  weight  and  diminution  of  milk,  will  require  at  least  double  that  time  to 
reach  the  condition  from  which  it  had  deteriorated ;  and  the  reason  of  this  is  ob- 
rious,  because  partial  starvatioti  has  caused  it  to  lose  a  portion  of  the  solid  part 
of  the  body,  which  requires  a  longer  time  to  re-establish  than  to  poll:  down. 
This  rule  is  applicable  to  the  dietary  of  men  as  well  as  the  inferior  aninuds.  Ao 
increase  of  labour  should  always  be  accompanied  by  an  increase  of  food,  both 
at  sea  and  in  prison ;  a  short  walk  to  one  confined  in  a  solitary  cell,  calls  for  some 
augmentation  of  food.  A  slight  increase  of  temperature,  or  the  irritating  inflii- 
ence  of  insects,  will  effectually  diminish  the  milk  of  a  cow,  and  indicates  the  pro- 
priety of  increasing  the  amount  of  the  fodder. — p.  82. 

In  the  experiment  detailed  with  the  entire  malt  and  barley,  the 
amount  of  grass  wais  limited,  but  afterwards  the  hay  was  supplied 
at  libitum.  Previous  to  the  experiment  both  the  cows  had  been 
gaining  weight  on  a  diet  of  grass,  consisting  almost  entirely  of 
ryegrass ;  but  under  the  diet  here  indicated  the  falling  off  was 
considerable.  By  comparing  this  experiment  with  a  previous 
one,  it  was  found  that,  while  100  lbs.  of  dry  grass  produce  about 
11^  lbs.  of  dry  milk,  100  lbs.  of  dry  grass  and  entire  barley 
mixed,  produce  8^  lbs.  of  dry  milk. 

Grass  alone  produces  a  larger  quantity  of  dung  than  mixed  barley  and  grass 
fodder ;  100  lbs.  of  grass  leaving  33^  lbs.  of  dung,  while  barley  and  grass  pro- 
duce only  30  lbs.  of  dung ;  but  100  lbs.  of  the  grass  consumed,  that  is,  the  grass 
taken  into  the  circulatfon  of  the  animal,  and  not  rejected  in  the  form  of  dang, 
produces  17^  lbs.  of  dry  milk,  while  100  lbs.  of  the  mixed  barley  and  grass  diet 
form  only  12  lbs.  of  dry  milk.  .  .  .  Another  important  deduction  is,  that 
the  total  quantity  of  matter  taken  into  the  circulation  daily  is  less  when  grass 
is  alone  used,  than  when  a  mixed  diet  is  employed ;  the  daily  consumption  being 
of  dry  grass,  by  both  cows,  33^  lbs.,  and  of  the  mixed  diet  42  lbs.,  being  a  differ- 
ence of  9  lbs.,  or  4^  lbs.  by  each  cow. — p.  88. 

The  ultimate  composition  of  the  barley  was  found  to  be  as 
follows : — 


Carbon,      . 

I. 

U. 

III. 

IV. 

4611 

41-64 

Hydrogen 

665 

602 

Nitrogen,  . 

11)1 

1-81 

201 

1-98 

1-95 

Oxygen,     . 

42*24 

38-28 

Ash,      . 

309 

2-79 

Water, 

9-46 

! 

100- 

100- 
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Experiments  were  then  made  with  entire  malt  soaked  in  boil- 
ing water,  along  with  grass ;  and,  acicording  to  these  trials,  the 
barley  and  malt  (entire)  experiments  may  be  compai^  bb  fol- 
lows : — 


I.  Milk; 

100  Ifos.  of  hay  and  barley  produce    .. 
100  lbs.  of  hay  and  malt  produce 

II.  Butter; 

100  lbs.  hay  and  barley  produce 
100  lbs.  hay  and  malt  produce 

III.  Weight  of  CatUe  ; 

Weight  of  cattle  before  barley  experiment, 
Weight  of  cattle  after  do. 
Weight  of  cattle  before  malt  do. 
Weight  of  cattle  after  do. 


8*411b8.ofdr7'sitIk. 
7*08         ditto. 

1*82  lbs.  tiiutten 
2*07    ditto. 


Rm.  Um. 

2030  0 

1989  41 

2044  0 

2022  22 


The  next  experiments  related  to  cruslied  barley  and  malt 
steeped  in  boiling  water,  hay  being  at  the  same  time  supplied ; 
and  in  the  malt  experiment  the  amount  of  grain  having  been 
pushed  further  than  in  the  case  of  barley,  it  was  considered  ad, 
visable  to  give  a  similar  trial  to  that  of  grain.  The  result  of  this 
went  to  prove,  that  no  advantage  is  gained  by  giving  so  much 
grain ;  but  that,  on  the  contrary,  a  deteriorating  ejGfect  is  produoed- 
The  comparison  may  be  thus  stated; — 

I.  Milk; 

100  lbs.  of  mixed  barley,  hay,  and  grass,  produced  8  17  lbs.  of  milk. 

100  lbs.  of  mixed  malt  and  hay  produced  .  7*95  do. 
Butter  ; 

100  lbs.  of  barley,  hay,«nd  grass,  produced  .      1*95  lbs.  of  butter. 

100  lbs.  of  malt  and  hay,  produced      .  .1*92        do. 

III.    Weight  of  Cattle  ; 


Weight  of  cattle  before  barley  experiment,    . 

Do.          do.     after          do • 

Do.          do.    after  malt, 

lbs. 

Gidn. 

Lo«. 

2022 
2111 
2069 

... 
89 

••• 
42 

According  to  this  view  of  the  experiment,  it  appears  that  the  malt  produces 
a  smaller  amount  of  milk  and  butter  when  combined  with  bay,  thati  in  the  barley 
experiment ;  and  that  the  cattle  were  losing  weight,  and  consequently  etrekigth, 
daily.  In  whatever  manner,  therefore,  we  yiew  the  experiment,  this  is  an  in- 
surmountable objection  to  the  use  of  malt — that  it  is  not  capable,  when  used  in 
any  quantity,  comparatiyely  with  barley,  to  sustain  the  weight  and  consequent 
strength  of  animals.  But  there  is  another  aspect  in  which  the  experimelit  should 
be  examined,  and  this  is  obviously  the  correct  one,  since  a  larger  quatitity  of  malt 
was  used  than  of  barley.  If  we  consider  the  hay  a  constant  quantity,  and  then 
calculate  the  amount  of  product  which  would  comparatiTely  result  from  such 
grain,  the  consequences  would  be  as  follows : — 
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I.  Milk; 

100  lbs.  of  barley  would  produce  .  34*6  lbs.  dry  nulk. 

100  lbs.  of  malt  would  produce  .  26'2        do. 

IL  Sutter; 

100  lbs  of  barley  would  produce  .  7'66  lbs.  of  butter. 

100  lbs.  of  malt  would  produce  .  635  do.  do. 

By  the  present  mode  of  comparison,  then,  it  appears  that,  in  every  point  of 
Tiew,  malt  is  inferior  to  barley  us  an  article  of  diet  for  cattle,  as  it  g^Tes  less 
milk  and  butter,  and  diminishes  the  live  weight,  instead  of  increasing  it,  which 
barley  docs  under  the  same  circumstances. — ^p.  104-105. 

With  this  important  conclusion,  which  the  author  proceeds  to 
account  for  by  a  chemical  examination  of  barley  and  malt,  we 
must  leave  this  part  of  the  subject,  all  his  observations  on  which 
are  highly  deserving  of  attention. 

Various  experiments  were  instituted  with  a  view  to  determine 
the  eflFect  of  molasses,  linseed,  and  beans,  in  the  production  of 
milk  and  butter ;  and  the  result  was  as  follows : — 

I.  Milk;  n»8. 

1000  lbs.  of  hay,  barley,  and  molasses,  produce  of  dry  nilk,  80*6 

1000  lbs.  of  hay,  barley,  and  linseed,  .  .  84*6 

1000  lbs.  of  ditto,  and  bean  meal,     .  .  .  SI'S 

II.  Butter; 

1000  lbs.  of  hay,  barley,  and  molasses,  produce  butter,  21'9 

1000  lbs.  of  hay,  barley,  and  linseed,  .  .        .      21-6 

1000  lbs.  ditto,  and  bean  meal,  .  .  .  22*5 

or,  considering  the  hay  a  constant  quantity,  then  we  have  the 
result  as  follows : — 

I.  Milk;  lbs. 

1000  lbs.  barley  and  molasses  produce  of  milk,  .  23'7 

1000  lbs.  ditto  linseed,  ....  25*7 

1000  lbs.  bean  meal,  ....  26-2 

II.  Butter; 

1000  lbs.  barley  and  molasses  produce  of  butter,  .  64-5 

1000  lbs.  ditto  linseed,  ....  63"7 

1000  lbs.  bean  meal,       .  .  .  .  .  TOO 

It  appears  that  a  change  of  food  produces  an  increase  in  the 

Suantity  of  milk ;  after  the  same  diet  has  been  continued  for  some 
ays,  the  milk  begins  to  diminish.  Not  only  is  variety  requisite 
when  the  animal  is  in  an  artificial  state,  it  is  likewise  beneficial 
when  in  a  condition  more  akin  to  nature.  It  is  on  this  principle, 
the  author  thinks,  that  we  are  to  account  for  the  superior  influ- 
ence of  old  natural  pastures,  which  consist  of  a  variety  of  grasses 
»d  other  plants,  over  those  pastures  which  are  formed  of  only  • 
/lie  grass,  in  the  production  of  fat  cattle  and  good  milk  cows, 
le  thinks,  that  cattle  in  a  state  of  confiinement  would  be  bene- 
^tedby  a  frequent,  almost  a  daily,  change  or  modification  in  their 
*"od.    Taking  the  mean  of  the  produce  of  the  two  cows  experi- 
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mented  upon,  we  find  that  the  relative  influence  of  the  different 
kinds  of  food  in  the  production  of  mUk  to  be ;  malt  102*66  lbs. 
of  milk;  barley  and  molasses,  106|;  bean  meal,  10768;  l>arley, 
108;  barley  and  linseed,  109.  The  author  considers  that  no 
adequate  advantage  can  be  attained  by  pushing  the  supply  of 
barley  to  a  cow  beyond  the  extent  of  9  lbs.  daily.  In  general, 
the  same  induction  may  be  made  with  reference  to  malt  as  to 
barley,  that,  in  a  remunerative  point -of  view,  9  lbs.  A-daymay  be 
<*onsidered  a  larger  proportion  of  malt  to  supp]^  a  cow.  It  is 
highly  probable,  indeed,  that  a  smaller  quantity  will  be  found 
fully  as  eflScient 

It  is  not  a  little  surprising  how  great  a  quantity  of  water  can 
be  taken  in  by  cows,  even  when  the  stomach  is  in  a  condition  of 
engorgement  with  food  They  will  swallow  what  is  more  than 
sufficient  to  fill  the  whole  cavities  of  the  stomach,  even  supposing 
they  were  empty.  The  following  table  shows  the  quantity  (5* 
water  swallowed  by  two  cows  on  different  occasions.  They 
were  placed  on  the  weighing-machine,  and  their  weight  noted. 
They  were  then  allowed  to  satisfy  their  thirst,  and  their  weight 
again  taken. 


BROWN  cow. 

Food. 

WsiGHT  or  Cow. 

Water  0wal. 
lowfd. 

Before  - 

After 
drinking. 

12th  August, 
19th      — 
29lh      — 
4th  Sept. 

Barley,  molasses,  and  hay, 
Malt  and  hay,      .... 

Do.          do 

Barley,  linseed,  and  hay. 

lbs. 
1010 

998^ 
1023} 

991 

Ibt. 
1038 
1041 
1048 
1055 

Ibt. 
28 
42| 
25 
63 

wmTE  cow. 

Pood. 

Wbioht  of  Cow. 

Water  iwal. 
lowed. 

Before 
drinking. 

After 
drinking. 

12th  August, 
26th      — 
4th  Sept. 
13th       — 

Barley,  molasses,  and  hay, 
Malt  and  hay,     •    .     .     . 
Barley,  linseed,  iihd  htfy,  . 
Beans  and  haj,  .... 

lbs. 
1052 
10^ 
1056 
1060 

Ibt. 
1106 
1051 
1104 
1087 

lbs. 
54 
23 
48 
27 
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In  such  cases  the  water  must  have  passed  through  the  stomach 
into  the  intestines,  probably  into  the  colon,  which  then  serves  as 
a  reservoir  for  the  fluid.  The  brown  cow  swallowed  at  one 
draught  sixty-three  pounds  of  water.  As  the  water  was  derived 
from  the  Clyde,  and  contained  but  a  small  amount  of  inorganic 
matter,  we  shall  be  very  near  the  truth,  says  Dr  Thomson^  if  we 
admit  that  the  cow,  on  this  occasion,  swallowed  six  gallons  of 
water  without  taking  a  breath. 

Much  has  recently  been  said,  both  in  jest  and  earnest,  about 
the  absurdity  of  feeding  cattle  into  such  a  monstrous  conditioB 
of  fatness  as  we  commonly  see  them  at  agricultural  shows.  This 
undue  deposition  of  fat,  a  condition  of  the  system  which  is 
ranked  in  the  human  subject  as  a  disease,  (Polyicureia  adtposot) 
Dr  Thomson  regards  in  the  same  light  when  exemplified  in 
animals.  He  says,  <<When  cattle  are  fed  for  the  purpose  of 
serving  as  human  food,  there  ought  not  to  be  sudi  a  super- 
abundance of  fatty  matter  deposited,  as  is  usual  with  some  of  the 
animal  monsters  designated  fat  cattle.  When  they  are  properly 
fed,  with  due  attention  to  allowing  them  a  certain  amount  of 
exercise,  the  fat  and  lean  are  deposited  in  healthy  propor- 
tions, and  the  cattle  maybe  employed  without  risk  as  numan 
food."— p.  48. 

We  have  said  enough  of  this  work  to  show  the  originality  and 
value  of  its  contents,  as  illustrative  of  the  principles  on  which  a 
sound  system  of  dieting  may  be  establbhed,  not  only  in  regard 
to  animals,  but  also  in  relation  to  human  beings. 


TVant  of  space  has  obliged  us  to  omit  tlie  usual  Agricultural  Re^ 
port,  and  postpone  several  interesting  papers, — Editor. 
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TABLE  OP  PRICES,  he, 

4  Average  Priees  o/tha  different  kinds  of  GRAIN,  per  Imperial  Quarter,  sold  at  the/oOawin^ 

Markets : — 


LONDON. 

EDINBOBOH. 

Pftto. 

Wheat. 

Barley. 

Oats. 

Bje. 

PeaM. 

Beana. 

Date. 

Wheat. 

Barley. 

Oate. 

PeaM. 

Beans. 

1846. 

MS.     5. 

12. 

8.    d. 
64    9 

8.    d. 
45    3 

8.   d. 

28    4 

8.    d. 
44  11 

8.   d. 

53    5 

8.   d. 
44     8 

1846. 
Dec.     2. 

8.    d. 

68    8 

8.   d. 
38    2 

8.   d. 

82    0 

8.   d. 

48    0 

8.   d. 

48    6 

63    6 

45     4 

26    9 

43    0 

58    7 

45   a 

9. 

68     1 

36    8 

30^    0 

49    0 

49    7 

19. 

63    3 

45    8 

27    8 

44    3 

53    2 

43    & 

16. 

60    0 

39    8 

32     1 

48    6 

49    2 

86. 

65    3 

45  10 

28     1 

44    6 

53    5 

45    7 

23. 
80. 

64    2 
66    8 

41    6 
43    3 

33  9 

34  8 

50    8 
61    0 

62    8 
68    0 

1847. 

n.     2. 

9. 

16. 

69     1 

44    8 

29    8 

47    5 

58    4 

46    4 

1847. 

70    2 

50     1 

28  10 

46    0 

52    6 

45  11 

Jan.     6. 

68    6 

46    7 

36    2 

52    9 

53    7 

72    5 

55    4 

30    4 

50    8    56    3  1 

47    0 

13. 

70    9 

53    6 

41    9 

68  10 

59  10 

23. 

74  11 

57    0 

34     1 

55    4 

55    7 

52    7 

20. 

70    8 

49    4 

40    8 

60    6 

61  10 

30. 

76    6 

58    3 

34    0 

60    6 

58    7 

53  11 

27. 

68    4 

48    6 

3d  10 

68    6 

69    3 

DUBLIN. 

LITEEIPOOL. 

Gate, 

Floar. 

! 

Date. 

per  bar.  per  bar. 

per  bar. 

per  bar. 

per  bar. 

D»t«. 

Wh«»t.,  Barley.  1  OaU. 

By*.  1  Pe«M. 

Baaas. 

10  St. 

Wet. 

10  et. 

Uet. 

»«t. 

1846. 

8.   d.  1  8.    d.     8.   d. 

8.  d. 

8.    d. 

8.    d. 

1846.    • 

8.   d. 

8.    d. 

8.   d. 

8.    d. 

8.   d. 

ec.     5. 

59     8    38     2    30     4 

42    4 

60    3 

50     1 

Dec.    4. 

36   10 

22     2 

21     0 

19     0 

22    6 

12. 

58    9  ,  38  10  ;  30     2 

42  10  '  53  11 

49    7 

11. 

40    8 

24    3 

23     1 

20    6 

23    6 

19. 

59     9 

41     5    30     8 

43    2154    4 

51     7 

18. 

41     8 

26    4 

23    6 

21     4 

24    8 

26. 

62    4 

42    4 

30    7 

44    4    55    3 

50  11 

25. 

42    2 

26    6 

24    2 

20    6 

26    8 

1847. 

1847. 

in.     2. 

64    7 

41     9 

31  11 

46    2    55  10 

53    8 

Jan.     1. 

42    8 

26    3 

86    4 

20  11 

85    4 

9. 

68    9 

46  10  ;  34    0 

48    6  1 63     1 

45    9 

8. 

42    3;29    9 

26    6 

21   11 

86    4 

16. 

72  11 

40     9  i  36     5-49     8  1 53    4 

54    5 

15. 

46    4I29    6 

27    2 

22    4 

88    8 

23. 

74     1  1  44     6  1  36     2 

50    6  ,  64    9 

55    7 

22. 

47  10 

88    6 

86    9 

23    1 

87    4 

30. 

76    0 

46     4 

36  11 

53    2 

77    0 

56    6 

29. 

47     8 

26  11 

23    8 

21    6 

ABLE  showing  the  Weekly  Average  Price  of  GRAIN,  made  up  in  terms  of  7th  and  Sth  Geo, 
IV.,  e.  5H,  and  bth  Vicf.,  c.  14,  and  the  Aggregate  Averages  which  regulate  the  Duties  pay* 
able  on  FOREIGN  CORN :  the  Duties  payable  thereon,  from  December  1846  to  February 
1847. 


Wbtml. 

^\wi. 

Oati^ 

By** 

P«w. 

nuMM. 

D>n> 

i 

n 

1 

fl 

11 

1 

If 

1 

fl 

■*-5 

i 

fr 

^4 

t 

1846. 

1.  d%.  d.  i.  d. 

m.  d. 

n.  d. 

8.  d. 

n.   d. 

8.    d. 

8.    d. 

i.    d. 

«.  d. 

M.    d. 

t,  a. 

K.  d. 

E,    d. 

».  d. 

..d. 

4.    d. 

»ac.  6.  59     7«0     7    4     C 

12  It 

43    2 

1    0 

W    726    7 

L    6 

12    h 

12    4  t    0 

4H    0 

49  « 

2    0 

ih    4146    2 

2    0 

1S.;60    3  60     4,  4    S 

13     1 1^3    6 

2    0 

B6    6tfl    fill     6 

42  11 

42    a:  2    0 

48    7 

49    ]|2    0 

45    0  46  n 

9    0 

■     19.'&»  1U.59  n|  4    « 

12  1]!43     2 

ff    0 

IS  ^26   i;i   6 

4.)     1 

43  J«  S    0 

4S  H 

4!^     9I2     41 

44    S,4S    * 

3    0 

£6.  «5    6  60    0    4    0 

13   £42  n 

2    0 

S6  LifSli     4  1     § 

43     7 

li     1  3    0 

1^    4 

4S    6 

2    0 

1^    6  4&    5 

t    * 

1517.             ! 

an,    2.61    4  60    a    4    (i 

H    343    2 

3    0 

27     226    6,1     6 

16  IO1I3  10  i    0 

49     « 

4§    8 

2  a 

45  10  45    4 

8    0 

9.  ti6  in€,t     1    4    0 

16     643     9 

2    0 

^  10  2S   to   1     6 

46    4  44     f  2     It 

bl     7 

49     4 

«  0 

17    0  45    7 

«    0 

16.  TO     :i  03  Ln    1     (I 

^0    045    O^i    Q 

20    6  2T     4   1     6 

Ml     H14&    7  2* 

^\  U 

50     0 

2  0 

19    0  4«    1 

f   a 

33.  73     3  66     0    4     0 

M    Bi6  ]1l|f    0 

3t     ?  31     2  1     6 

bi     647     0  2    0 

fi4  11 

5t      12    0 

51     1  47     2  2    g 

30. 74  nm  70  0 

1    :    : 

SS   U49     * 

D     0 

3t    3  i»     1  0    0 

i 

55    3 

49    0  0    0 

h%     H 

52    40    0 

f^2    74§    «a    1 
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FOREIGN  MARKETSy  per  Imperial  Quarter,  free  on  board. 


Barley. 


Bye. 


I 


1846,  Dec.  I     Danzig. 

1847.  Jau.    I         

1816.  Dec.  I  Hamburg. 
1847.  Jau.    I 


53/  to  57/6 

60/     .  64/ 


I 


32/ 


50/ 
60/ 


1846.  Doc. 

1847.  Jan. 


1846.  Doc. 

1847.  Jan. 


Bremen. 


.  66 
.  65/3 


29/6  to  36/ 


38/ 
,  36/ 


17/  to  22/ 
20/    .  26/ 


35/  to  42/  -40/ 
36/6  .  44/  :42/ 


43/  !4I/6  .  44/  : 
46/  ;43/  to46j'9 


26/     .  36/    20/3  .  24/ 
28;6  .  38;6  22/6  .  26/6I40/ 


35/6 


.  66/   32/    , 
63/    .  68/   34/6  . 


37'«;i8/6  .  25/ 
39/6  23/6  .  28/ 


I 


45/ 
46/ 


'  Konigsberg.  46/     .  58/6' 30  9  .  33,6  20/    .  21/3 


.  39/  !41.'6  .  47/6'42;6  .  45/  I 

,  42/646/    .  52/  145/  .  50/  | 

,  54/6  48/  to  54/6  40/  .  44..'  ; 

,  55/  i50;     .  55/  ,42/6  .  49/  .< 


38/     .  46/  !3T;6  .  44/    40/    .  44,'6 


158/    .  63/6  34/6  .  38/3;22/6  .  27/  140/     .  48/  (40/     .  46/6  44/    .  M/ 


Fri^iglit  from  the  Baltic,  from  4/6  to  7/6 ;  and  from  7/6  to  11/0  flrom  Trieste,  AlezAiidrU,  &c.« 

to  Great  Britain. 

THE  REVENUE. 

ABSTRACT  of  the  X"tf  Pro^na  of  the  Revenue  of  Great  Britain,  in  the  Quarters  aw 
Years  ended  on  the  't(h  Janufirtf  1840,  and  oth  January  1847 — showing  the  In 
Crease  and  Decrtnu-  on  anch  head  thereof. 


CoAtoms 

Gxcisu      

«2a»rters  eniling 
January  6. 

Increaae. 

Decrease. 

Tears  ending 
January  A. 

laercaa*. 

Dmimm. 

ISie.         1         1M7. 

£4.354,789  £4,51 1,721 

3,3:<8,ai7|    3,6«S,155 

1,792,402!    1,740,687 

1,8711,051  I    1,JHM»,S99 

189.00<»  1       an.fMH) 

9:{,612 1         59.(i57 

£159,923 
269,318 

.33,848 
14,000 

£18,105,206  !£18.310,865 
12.177,112,    12.521,250 
7,152,1141     6,931.414 
4,223,8121     4,272,408 
731,000           HI  6,000 
210,317          437.090 
5,026,570       535,391 

«S05,«59 
344,138 



Stamps 

Taxes 

£51,715 

£220,70( 

Poat-Offlcc... 
HuiceUoiieoufi 
Property  Tax 

33,955 

:i8ij,i)sr)  1       4.'>U,219 

IL1.231 

I2,0:{l.rt76  1  12,477.33M  i       540,,323 
Ded.  del  rcast.*  on  Qr.  f         H.^.67fl 

85,670 

47,656,161  j  4S.684,418 
Deduct  decrease  uu  Yr. 

Increase  on  the  Year. 

l,24R,».'i7 
220,700 

«0,700 

' 

■ 

Increase  on  the  Qr. 

454,6:^3 

1,028,257 

PRICES  of  BUTCHER  MEAT, 


1846. 
Deo. 
1817. 
Jiui. 


LONDON. 
Tor  ttunc  of  U  lb. 


Bet^f.     I  Muttoii. 


7,3  to  7  9  7;9  to  8/9 

7.3  .  8,"  '7/6  .  8;<i 


LIVKHPOOT.. 
Pvr  btuiK'  uf  1411). 


Beef.     I  Mutton. 


7/   to  8/  |7;3to8/ 
3  .  8/  '7/     .  7,9 


NEWCASTLK. 
Vvr  stuiie  of  14  lb. 


Muttun. 


6;9  to  7/6 

7/    .  7,9 


7/  to  7 

7/3  -  8/ 


EDiNBUnan. 

IVr  atunc  uf  14  lb. 


7/9  6/9  to  7/3  6/9  to  7/6lr,'3  to  7/» 
7/    .  7/6  6/9  .  7/3  7,'3.   7/9 


QI.A8OOW. 
ParctoMofUlK. 


»c«C 


Mauoa. 


7/3  to  8/ 

7/3.8/ 


PRICES  ofEwjlish  and  Scotch  WOOL, 


KN0MSir,i>erl41h. 

Mrrlno, 1.1».  (kl.  to  IRm.  04. 

ill  «ri'iuip,      .        .        .  IOh.  «H|.  ...  Ijlh.  Od. 

Suntliilonn,                .                .  Ha.  iiri.  ...  lita.  l>d. 

I1.4.f  br^'l IlK.  iM.  ...  Ifto.  (M. 

L.  i.««t or  11  <>CK.                          .  lS».«d.  .-IM.  6d. 

r»*o  !»n'l  II'»g;r,        .  irtg.  fld.  ...  Kk.  0(1. 

l">>-kii,                   ....  Om.  (111.  ...    (k*.  Od. 

Hour,            i».  tid.  ...   7a>  (KL, 


SCOTCH,  per 

lilb. 

Loiceater  HojtR, 

lla.  04.  to  Ifli. 

F.we  and  Hogg, 

lAk  Od.  ..  14p. 

CherUrt,  white,          .        . 

Ha.  id.  ..Us. 

l^d.waahed,      . 

fla.  od.  ...  loa. 

uniraithcd. 

«a.  Od.  .  8a. 

Mofir.  while. 

Aa.  Od.  ..   7a. 

Laid,waahed. 

«».0d.  ..  as. 

ouwaaked.    . 

a«.Od...  la. 

INDEX. 


Aberdeenshire,  fiars  prices  of,  for  crop 
and  year  1844,  39—1845,  391. 

Agricultural  Chemistry  Association  of 
Scotland,  half-yearly  report  of  the 
committee  of  management  of  the,  233 
— I.  The  work  performed  in  the  labo- 
ratory, 233 — analyses  made  in  1845, 
234 — monthly  reports  by  the  che- 
mist, 237 — lectures  deliyered  in  dif- 
ferent parts  of  Scotland,  238 — visits 
to  districts  with  the  yiew  of  sugges- 
ting improvements,  239  —  public 
breakfasts  at  Dumfries,  24(y — expe- 
riments by  practical  agriculturists 
suggested  by  the  chemist,  243 — 
quarterly  publication  of  the  proceed^ 
ings  of  the  association,  246 — II.  The 
number  of  members  at  present,  248 
— account  of  subscriptions  and  state 
of  the  funds,  ib. — expenses  of  the  ki* 
boratory,  249  —  constitution  of  the 
committee,  251 — duties  of  local  sec- 
retaries, ib.>resrgnation  of  Mr  Coyen- 
try,  and  appointment  of  Mr  Home  as 
Honorary  Secretary,  25^— II L  Utili- 
ty  of  the  association,  253 — estimation 
of  the  association  at  home  and  abroad, 
258 — increasing  business  of  the  asso- 
ciation, 261 — prospect  of  additiomd 
members,  ib.— IV.  Report  for  184i6, 
636 — work  in  the  laboratory:  ana- 
lyses made  in  1846,  ib.< — yisits  to  dis- 
tricts, 640^ — the  benefits  which  the 
association  is  capable  of  rendering, 
644 — experiments  in  the  fields,  ib. 

Agricultural  Report,  June,  1845,  34 — 
September,  1845,  128 — import!  of 
catUe  in  1843,  1844,  and  1845,  133 
— -Deoember,  1845,  227— February, 
1846,  308— June,  1846,  887— Sep- 
tember, 1846, 488— December,  1846, 
581. 

Ale  and  beer,  22. 

Archbishopric  of  Glasgow,  fiara  prices 
of,  for  crop  and  year  1844,  40. 


Argyleshire,  fiars  prices  of,  for  crop  and 

year  1844,  89—1845,  391. 
Asses,  653. 
Ayrshire,  fiars  prices  of,  for  crop  and 

year  1844,  39—1845,  391. 

Bain,  Mr  Donald,  soma  further  thoughts 
on  shelter,  41& 

BanfEshire/  fiars  prices  of,  for  crop  and 
year  1844,  39—1845,  391, 

Bee,  hints  for  obtaining  the  finest  ho- 
ney without  destroying  or  starving  a 
angle  one,  624. 

Bee-K^ndper'sMannds,  reviewed,  212 — 
457. 

Beet,  th«  stttritiye  value  of  the  potato 
compared  with  it,  607. 

Belgian  husbandry,  a  sketch  of,  96. 

Berwickshire,  fiars  prices  of,  for  crop 
and  year  1844,  39^1845,  391. 

Blantyre,  Lord,  his  experiments  with 
manures  on  potatoes  and  tornips, 
199. 

Boossingaalt's  Muralt  EeonomU,  re- 
viewed, 29. 

Burnett's  Farmer's  Cyclefor  caknilatiBg 
the  gestation  of  stock,  noticed,  574. 

Butcher-meat,  prices  of,  at  London, 
liverpool,  Morpeth,  Edinbnrgb,  and 
Glasgow,  in  February,  March,  Ajpril, 
and  May,  1845,  38— in  June,  Joly, 
August,  1845,  136— in  September, 
October,  and  November,  1845, 282— 
in  December  1845  and  January  1846, 
812— in  February,  March,  AprU,  and 
May,  1846,  390-^n  June,  July,  and 
August,  1846,  496— in  September, 
October,  and  November,  1846, 586 — 
in  December  1846,  and  Jaanarj  1847» 
674. 

Bnteshire,  fiars  prices  of,  for  erop  and 
year  1844,  39—1845, 391. 

Cabbage,  the  nutritive  vidoe  of  the  po- 
Uto  compared  with  it,  608. 


II 


INDEX. 


Caithness-shire,  fiars  prices  of,  for  crop 
and  year  1844,  39—1845,  391. 

Carbon  in  plants,  on  its  source  as  de- 
rived from  the  soil,  41. 

Carrot,  nutritive  value  of  the  potato 
compared  with  it,  607. 

Cattle,  on  the  chemical  nature  of  grass 
and  hay  as  food  for,  378 — competi- 
tions, the  use  of  definite  rules  for  de- 
termining the  merits  of  stock  at,  437 
^-fattening  of,  experimental  re- 
searches on  their  food,  noticed,  666. 

Characteristics  of  1845,  219— of  1846, 
620. 

Chaytor,  Mr  Henry,  on  oyer-liming 
land,  125 — on  electro-culture,  trees, 
hedges,  560. 

Cheese,  Cheshire,  notes  on  the  making 
of,  364. 

Chylinski,  Dobrogost,  his  Bee-keeper's 
Manual,  reviewed,  212. 

Clackmannanshire,  fiars  prices  of,  for 
crop  and  year  1844,  39—1845,  391. 

Clover,  a  new,  127. 

Colliery  lease,  lordship  computed  by  the 
actual  selling  prices  at  the  hill>aca8e 
decided  by  the  Supreme  Courts,  593. 

Corn,  foreign,  monthly  returns  of,  from 
6th  February  to  5th  May  1845, 38— 
from  5th  June  to  5th  August  1845, 
13G — from  5th  September  to  5th 
November  1846,  232— from  5th  De- 
cember 1845  to  5th  February  1846, 
312 — from  5th  February  to  5th  May 
1846,  390. 

Corn,  foreign,  weekly  and  aggregate 
averages  of,  from  1st  February  to 
31st  May  1845,  37 — from  7th  June 
to  30th  August  1845,  135— fVom  6th 
September  to  9th  November  1845, 
231 —from  6th  December  1845  to 
3l9t  January  1846,  311— from  7th 
February  to  30th  May  1846,  389— 
from  6th  Juno  to  29th  August  1846, 
495— from  5th  September  to  28th 
November  1846,  685— from  5th  De- 
cember 1846  to  30th  January  1847, 
673. 

Com  freights,  foreign,  to  May  1845, 
36— to  August  1845,  134— to  No- 
vember 1845,  230— to  January  1846, 
310— to  May  1846,  388— to  August 
1840,  494— to  November  1846,  686 
—  to  January  1847,  674. 

""om   markets,   foreign,  in  February, 

March,  April,  and  May  1846,  36— 

in  June,  July,  and  August  1845,  134 

— ^in  September,  October,  and  No- 


vember 1845,  230— in  December 

1845  and  January  1840,  Sdti— io 
February,  March,  April,  May  t^, 
388 — ^in  June,  July,  Aogmt  18^ 
494— in  September,  October,  K0- 
vember  1846,  586— in  Decettbifr 

1846  and  January  1847,  674,  ; 
Cromartyshire,  see  Rots-^ire, 

Dog,  Touatt's  treatbe  on  it,  reriewed, 
453. 

Drove  roads  and  stances,  on  the  puUio 
right  of,  a  case  decided  by  Uub  Su- 
preme Courts,  692. 

Dublin,  prices  of  grain  at,  from  lit 
February  to  31st  May  1845,  87^ 
from  7th  June  to  30th  August  IMS, 
135— from  6th  September  to  27th 
November  1846,  231— from  2d  De- 
cember 1845  to  27th  January  lS4li^ 
311— from  3d  February  to  28t]ilJl^j 
1846,  389— from  6th  June  to  2S3i 
August  1846,  495— from  4th  8^- 
tember  to  27th  November  1846,  w 
— from  4th  December  1846  to  28lii 
January  1847,  673. 

Dumbartonshire,  iiars  prices  of,  for  crOp 
and  year  1844, 39—1845,  391. 

Dumfries,  account  of  the  show  of  the 
Highland  and  Agricultural  Soeietya^ 
in  October  1845, 177. 

Dumfries-shire,  fiars  prices  of,  for  erop 
and  year  1844,  39^-1846,  391. 

Duncan,  the   Rev.  James,  on  insects 
most  injurious  to  v^etables  and  ai^- 
mals,  and  the  means  best  calcnlated.rrf 
to  counteract  their  ravages,  No.  XTt '' 
Lice,  63.  .    : 

Dutch  husbandry,  a  sketch  of,  157. 

Edinburgh,  prices  of  g^ain  at,  from  Sth"-? 
February  to  28th  May  1845,  .87-7.*' 
prices  of  butcher-meat  at,  in  Febni-' 
ary,  March,  April,  and  M/lj  1845»  88 
— ^prices  of  grain  at,  from  4th  Juia 
to  27th  August  1845, 135— prices  of 
butcher-meat  at,  in  June,  July,  Au-^ 
gust  1845,  136— prices  of  grain  at,; 
from  3d  September  to  26th  Norenu. 
her  1845,  231 — prices  of  bujtoteiW 
meat  at,  in  September,  October,  ana 
November  1845, 232 — ^prices  of  graSt^ 
at,  from  3d  December  1846  to  280k 
January  1 846, 31 1 — prices  ofbotpjierol 
meat  at,  in  December  1845  and  Ja*^ 
nuary  1846,  312 — ^prices  of  gralni^' 
from  4th  February  to  27th  May  184^. 
389— prices  of  butcher-^neat  at^  Ui 
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TebrviBTj,  Marcii/  April,  and  May 
t$46>  390 — prices  of  grain  at,  from 
3d  June  to  26th  August  1846, 495— 
TOices  of  butcher-meat  at,  in  June, 
,5uly,  and  August  1846,  496 — prices 
of  grain  at,  from  2d  September  to 
25th  November  1846,  685— prices  of 
butcher-meat  at,  in  September,  Oc- 
tober, and  November  1846,  686— 
prices  of  grain  at,  from  2d  December 
1846  to  27th  January  1847,  673— 
prices  of  butcher-meat  at,  in  Decem- 
ber 1846  and  January  1847,  674. 

Edinburghshire,  fiars  prices  of,  for  crop 
and  year  1844,  39—1845,  391. 

Electro-culture  of  farm-crops,  on,  262 
— disadvantages  experienced  in  the 
cultivating  farm- crops  from  a  want 
of  a  scientific  system,  263 — ^brief 
outline  of  the  experiments  of  philoso- 
phers by  the  employment  of  electric 
influence,  265 — the  elementary  prin- 
ciples of  electricity  necessary  to  be 
understood  by  electro-culturists,  270 
— atmospheric  electricity,  275 — on 
the  practic-e  of  electro-culture  of 
farm-crops,  281— results  of  experi- 
ments, 288 — in  Sir  Thomas  Straf- 
ford's park,  291 — in  a  grass  field  at 
Kirby  Lonsdale,  293 — at  Casterton 
Hall,  ib. — remarks  and  practical  rules 
for  future  experiments,  294 — electro- 
culture  of  crops,  425 — electro-cul- 
ture, experiments  on,  549 — electro- 
culture,  trees,  hedges,  560. 

Elgin  and  Moray  shires,  fiars  prices  of, 
for  crop  and  year  1844,  39—1845, 
391. 

Fallows,  on  cropping  them,  574. 

Farmer's  Note-Book,  the— No.  VIII. 
Ale  and  beer,  by  James  H.  Fennell. 
22 — liquid  manure  composts,  by  Mr 
G.  W.  Hay,  26 — Law's  translation  of 
Boussingault's  Rurale  Economie,  re- 
viewed, 29 — rape  and  stubble  turnip 
for  use  in  autumn,  31. — No.  IX.  Ma- 
nure, by  J.  Towers,  108 — application 
of  liquid  manure  to  forest  trees,  by 
Mr  Peter  M'Kenzie,  118 — tallow  and 
train-oil  as  a  salve  for  sheep,  119 — 
Macgillivray's  domestic  cattle,  re- 
viewed, 120 — Over-liming  land,  by 
Mr  Henry  Chaytor,  125. — No.  3l. 
How  to  raise  good  seed  potatoes,  by 
Mr  Alexander  Tod^  197 — experi- 
ments with  manures  on  potatoes  and 
turnips,  by  Lord  Blantyre,  199— Bri- 


tish ozeo,  bj  James  H.  Fennell,  200 — 
Chylinski's  bee-keepor's  manual,  re- 
viewed,  212 — ^Ne well's  zoology  of  the 
English  poets,  reviewed,  216 — cha- 
racteristics of  1845,  by  Mr  J.  Towers, 
219 — causes  of  the  disease  of  the 
potato,  by  Grseme  Paterson,  review- 
ed, 227.— No.  XI.  Loudon's  self- 
instruction  for  young  land- stewards, 
&c.,  reviewed,  299 — improvement  of 
farm-yard  manure,  by  Mr  Main,  305. 
No.  XIL  Manure,  by  Mr  Towers, 
355  —  notes  on  making  Cheshire 
cheese,  364 — pigs,  by  J.  H.  Fennell, 
372 — chemical  nature  of  grass  and 
hay  as  food  for  cattle,  by  Dr  Robert 
D.  Thomson,  Glasgow,  378  —  the 
cultivation  of  the  filbert,  by  Mr  James 
Main,  384 — plan  for  reducing  the 
price  of  guano  twenty-five  per  cent, 
386— No.  XIIL  electro-culture  of 
crops,  by  Mr  Towers,  425 — the  use 
of  definite  rules  for  determining  the 
merits  of  stock  at  cattle  competitions, 
437 — smut  in  grain,  by  Mr  John  Law- 
son,  441  —  Burn  Murdoch's  notes 
and  remarks  made  in  Jersey,  France, 
&C.,  reviewed,  446 — the  dog,  by  Mr 
William  Youatt,  reviewed,  453— the 
English  rural  spelling-book,  by  Mr 
Cuthbert  W.  Johnson,  reviewed,  456 
— Taylor's  bee-keeper's  manual,  3d 
edit.,  xeviewed,  457 — school  botany, 
by  Professor  Lindley,  reviewed,  45i9 
— vegetable  kingdom,  by  Professor 
Lindley,  reviewcd,460— -artificial  pre- 
paration of  turf,  by  Mr  Robert  Mal- 
let, reviewed,  460^on  the  progress 
sive  decay  of  the  potato  plant,  and 
the  means  of  removing  it,  by  J. 
Stewart  Hepburn,' Esq.  of  Colquhalt, 
zie,  465 — effect  of  a  mixture  of  peat, 
charred  peat,  and  peat  aahes^  by  Mr 
Peter  Mackenzie,  467 — industrial  re-i 
sources  of  Ireland,  by  Sir  Robert 
Kane,  reviewed,  469— general  and 
quarterly  averages  of  temperature 
from  1820  to  1845,  Inclusive,  at  Hope- 
toun  House,  by  Mr  James  Smith, 
gardener,  471  —  experiments  with 
manure,  by  Mr  James  Porter,  no- 
ticed, 473.— No.  XIV.  Goats,  by 
James  H.  Fennell,  510 — memorials  of 
James  Ray,  reviewed,  515 — charao- 
teriatics  of  1846,  by  Mr  Towarsy, 
520 — on  the  potato  disease,  by  P.  F. 
H.  Frombere,  continued,  535 -^elec- 
tro-culture, Dy  Mr  George  W.  Hay, 
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549 — electro-culture,  treesy  hc^fl^, 
by  Henry  Chavtor,  Esq.  of  Cler- 
veaux Cast le«  560 — a  means  of  afford- 
ing  employment  to  poor  Highlandersi 
by  Mr  Hugh  Watson,  564 — mangold- 
ivurtzel,  by  Mr  Peter  Mackenzie, 
666— fir-wod  for  stobs,  by  Mr  Peter 
Mackenzie,  572 — ^umetrs  farmer's 
cycle,  noticed,  574 — cropping  fallows, 
by  the  late  Mr  James  Main,  574 — 
the  guano  trade,  577  —  Smithfield 
market,  578.— No.  XV.  Report  of 
the  Agricultural  Chemistry  Associa- 
tion for  1846,  636 — the  composition 
and  effects  of  decomposable  manure, 
by  Mr  Towers,  645 — asses,  by  James 
H.  Fennell,  653 — Thomson  on  the 
food  of  animals,  reviewed,  666. 

Fennell,  James  H.,  on  ale  and  beer,  22 
— his  account  of  British  oxen,  200 — 
pigs,  372— goat«,  510 — asses,  653. 

Flars  prices  of  the  different  counties  of 
Scotland  for  crop  and  year  1844!>,  39 
—for  1845,  391. 

Fifeshire,  fiars  prices  of,  for  crop  and 
year  1844,  39—1845,  391. 

Filbert,  on  the  cultivation  of  it,  384. 

Fir-wood  for  stobs,  572. 

Flour,  foreign,  monthly  returns  of,  from 
5th  February  to  5th  May  1845,  38 — 
from  5th  June  to  5th  August  1845, 
136— from  5th  September  to  5th  No- 
vember 1845, 232— from  5th  Decem- 
ber 1845  to  5th  February  1846,  312 
— from  5th  February  to  5th  May 
1846,  390. 

Food  of  animals,  Dr  Thomson's  expe- 
rimental researches  on  it,  reviewed, 
606. 

Forest-trees,  application  of  liquid  ina- 
nurc  to,  118. 

Forfarshire,  fiars  prices  of,  for  crop 
and  year  1844,  40—184.5,  392. 

Ff  omberg,  P.  F.  H.  on  the  source  of 
carbon  and  nitrogen  in  plants,  as  de- 
rived from  the  soil,  41 — on  the  po- 
tato-disease, 338 — on  the  potato-dis- 
ease, continued,  535. 

Game-  keeper,  engagement  of,  case  dfi- 
rided  by  the  supreme  courts,  588. 

Geekie,  Alex,  on  the  constitution  of  the 
pot&to  plant,  166. 

German  husbandry,  a  sketch  of,  153, 

Glasgow,  prices  of  butcher-meat  at,  in 
February,  March,  April,  and  May, 
1845,  38 — in  June,  July,  and  Au- 
gust, 1845,  136  -in  September,  Oc- 


tober, ana  TXorevM^ftat,  tSZ^ 
December  1845  and  Jsnnary  1M6, 
312— in  February,  March,  Ami,  iqid 
May,  1846,  390— in  Jnne,  Jnly^  HfiA 
August,  1846,  496— In  Seirtoiib^r, 
October,  and  November,  1846, 0001- 
in  December  1S4G  and  Jannary  1847, 
674. 

Goats,  510. 

Grass  and  hay  as  food  for  cattle,  on  tlw 
chemical  nature  of,  378— lands,  oa 
the  advantages  and  disadvantage!  of 
breaking  up,  393. 

Guano,  British,  analyaea  of,  68— phn 
for  reducing  the  price  of  foreign 
twenty.five  per  cent,  386 — the  trm 
in,  577. 

Haddingtonshire,  fiars  pricea  of,  for 

crop  and  year  1844,  40—1845, 391' 
Hay,  Mr  George  W.  on  liquid  maimra 

composts,   ^ — hia    ejcpcrimenti  \& 

electro-culture,  540. 
Heath-landa,  on  reclaiming  them,  818. 
Hepburn,  J.  Stewart,  of  Colqubalziei^ 

on  the  progressive  decay  of  the  poci 

tato  plant,  and  the  means  of  remor- 

ing  it,  465. 
Highland   and   Agricnltnral    Sodety, 

account  of  its  show  at  Dumfriea  in 

October  1845, 177 — at  InvemcM  In 

September  1846,  474. 
Highlanders,  poor,  a  means  of  alTorAng 

employment  to,  564.  , 

Hinds,  aged,  a  scheme  for  an  anoota-' 

tion  for  the  benefit  of,  15. 
Hints  for  obtaining  the  fineft  htfuay, 

without    destroying    or    rtarrinf  it 

single  bee,  624. 

Insects  injurious  to  vegetaUea  and  ani- 
mals. No.  XVI.,  lice,  63— Ox  looae, 
65— horse  louse,  65--80w  louse,  66— 
iLss  louse,  67 — poultry  lonte,  67 — , 
grouse  louse,  68— means  of  counter- 
acting their  ravages,  69. 

Insurance  societies  of  farm-stockj  on^ 
330. 

Inverness,  account  of  the  show  of  tibe 
IlighUnd  and  Agricultural  Sodety 
held  there  in  September  1846>  474. 

Inverness- shire,  fiars  pricea  of,forerap 
and  vear  1844,  40—1845,  392.    .    . 

Ireland,  its  industrial  resources,  bj  {$r 
Robert  Kane,  reviewed,  469. 

Johnston,  James  F.  W.  hia  letter*  on 
Scottish  agriculture,  I.  addressed  to 
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.  W.  M.  Alexander  of  BAllochmjle,  on 
Fifeshire,  li— 11.  addressed  to  David 
Milne,  Esq.  of  Milne  Graden,  on  For- 
farshire, 9 — III.  addressed  to  John 
J.  Burnet,  Esq.  of  Gadgirth,  on  Wig- 
tooshire,  84 — on  the  nutritive  values 
of  the  potato,  the  yam,  the  sweet  po- 
tato, turnips,  mangold-wurtzel,  cab- 
bage, beet,  and  parsnip,  594. 
Jones,  D.  F.  his  translation  of  Khul- 
mann's  experiments  relating  to  a 
theory  of  manures,  612. 

Kane,  Sir  Robert,  his  industrial  re- 
sources of  Ireland,  reviewed,  469. 

Khulmann,  M.  F.  his  experiments  re- 
lating to  a  theory  of  manures,  612. 

Kincardineshire,  fiars  prices  of,  for  crop 
and  year  1844,  40--1845,  392. 

Kinross-shire,  fiars  prices  of,  for  crop 
and  year  1844,  40—1845,  392. 

Kirkcudbright  Stewartry,  fiars  prices 
of,  for  crop  and  year  1844, 40 — 1845, 
392. 

Lanarkshire,  fiars  prices  of,  for  crop 
and  year  1844,  40—1845,  392. 

Landlord  and  tenant — lease  under  the 
Montgomery  act,  a  case  decided  in 
the  Supreme  Courts,  589. 

Law's  translation  of  Boussingault's 
Rurale  Economie,  reviewed,  29. 

Lawson,  Mr  John,  on  smut  in  grain, 
441. 

Liquid  manure  composts,  26 — on  the 
economising  of  liquid  manures,  69 — 
application  of,  to  forest-trees,  118. 

Limestone,  Scottish  magnesian,  analy- 
sis of,  60 — common,  61. 

Lindloy,  Professor,  his  school  botany, 
and  his  vegetable  kingdomi  review- 
ed, 4.=59. 

Linlithgowshire,  fiars  prices  of,  for  crop 
and  year  1844,  40—1845,  392. 

Liverpool,  prices  of  grain  at,  from  Ist 
February  to  31st  May  1845,  37— 
prices  of  butcher- meat  at,  in  Feb- 
ruary, March,  April,  and  May  1845, 
38 — prices  of  grain  at,  from  7th 
June  to  30th  August   1845,   135 — 

S rices  of  butcher-meat  at,  in  June, 
uly,  and  August  1845,  136 — prices 
of  grain  at,  from  6th  September  to 
29th  November  1845,  231— prices  of 
butclier-meat  at,  in  September,  Octo- 
ber, and  November  1845, 232—  prices 
of  grain  at,  from  6th  December  1845 
to  31st  January  1846,  311 — prices  of 
butcher-meat  at,  in  December  1845 
and   January  1846,   312 — prices  of 


gndn  at,  from  7th  Febmary  to  30th 
May  1846,  389— prices  of  butcher- 
meat  at,  in  February,  March,  April, 
and  May  1846,  390— prices  of  g^ain 
at,  from  6th  June  to  20th  August 
1846,  495 — prices  of  butcher-meat 
at,  in  June,  July,  and  August  1846, 
496 — prices  of  grain  at,  from  5th 
September  to  28th  November  1846, 
585 — ^prices  of  butcher-meat  at,  in 
September,  October,  and  November 

1846,  586 — prices  of  grain  at,  fVom 
5th  December  1846  to  30th  January 

1847,  673 — prices  of  butcher-meat 
at,  in  December  1846  and  January 
1847,674. 

London,  prices  of  grain  at,  from  Ist 
February  to  31st  May  1845,  37— 
prices  of  butcher-meat  at,  in  Feb- 
ruary, March,  April,  and  May  1845, 
38 — prices  of  grain  at,  from  7th 
June  to  30th  August  1845,  135— 
prices  of  butcher-meat  at,  in  June, 
July,  and  August  1845,136 — ^prices 
of  grain  at,  from  6th  September  to 
29th  November  1845, 231— prices  of 
butcher-meat  at,  in  September,  Oc- 
tober, and  November  1845,  232 — 
prices  of  grain  at,  from  6th  Decem- 
ber 1845  to  31st  January  1846,  311 
— prices  of  butcher-meat  at,  in  De« 
cember  1845  and  January  1846,  312 
— prices  of  grain  at,  from  7th  Feb- 
ruary to  30th  May  1846,389— prices 
of  butcher-meat  at,  in  February, 
March,  April,  and  May  1846,  390— 
prices  of  grain  at,  from  6th  Juno 
to  29th  August  1846,  495— pricM  of 
butcher-meat  at,  in  June,  «iu1y,and 
August  1846,  496 — ^prices  of  grain 
at,  from  5th  September  to  28th  No- 
vember 1846, 585 — prices  of  butcher*.^ 
meat  at,  in  September,  October,  aiid*' 
November  1846, 586 — ^prices  of  grain, 
at,  from  5th  December  1846  to  diOth^ 
January  1847,  673 — prices  of  but- 
cher-meat at,  in  December  1846  and 
January  1847,  674. 

Lorimer,  Mr  T.  W.  on  insurance  so- 
cieties for  farm  stock,  330. 

Loudon,  J.  C.  a  short  sketch  of  his  life',' 
299— his  self-instrnction  f%ir  youug^ 
land  stewards,  &c.,  reviewed,  ^9. 

Macgillivray,  Professor,  his  work  on. 
domestic  cattle,  reviewed,  120. 

Mackeniie,  Mr  Peter,  application  of  li- 
quid qiannres  to  forest-trees,  118 — 
on  the  effect  of  a  mlxtare  of  pest, 
charred  peat,  and  peat  ashes,  467 — 
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on  mangold-wurtxel,  566— fir  wood 
for  stolra,  572. 

Mun,  Mr  James,  improvement  of  farm- 
yard manure,  dOo — on  the  culiira- 
tion  of  the  filbert,  384 — on  cropping 
fallows,  674. 

Mallot,  Mr  Robert,  his  treatise  on  the 
artificial  preparation  of  turf^  review- 
ed, 460. 

Mangold-wnrtzel,  566 — ^the  nntritive 
value  of  the  potato  compared  with  it, 
606. 

Manure,  108 — experiments  with,  on 
potatoes  and  turnips,  199 — on  the 
formation  of  heaps  of,  69 — improve- 
ment of  farm-yard,  305 — manure, 
355 — Porter's  experiments  with,  no- 
ticed, 473 — experiments  relating  to 
a  theory  of,  612 — composition  and 
eflfecttt  of  decomposable,  645. 

Master  and  servant,  case  of,  decided  by 
the  supreme  court,  588. 

Miscellaneous  notices.  New  dover, 
127 — economical  husbandry,  128. 

Morayshire,  see  Elginshire. 

Morpeth,  prices  of  buteher-meat  at,  in 
February,  March,   April,   and   May 

1845,  38 — in  June,  July,  and  Au- 
gust 1845, 136 — in  September,  Octo- 
ber,  and  November  1845,  232 — in 
December  1846  and  January  1846, 
312 — in  February,  March,  April,  and 
May  1846,  390— in  June,  July,  and 
August  1846.  496— in  September, 
October,  and  November  1846,  586. 

Murdoch,  Mr  Bum,  his  notes  made  in 
Jersey  and  France,  reviewed,  446. 

Naimeshire,  fiars  prices  of,  for  crop  and 
year  1844,  40—1845,  392. 

Newell  s  zoology  of  the  Englijih  poetS;, 
reviewed,  216. 

Newcastle,  prices  of  butcher-meat  at, 
in  December  1846  and  January  1847, 
674. 

Nitrogen  in  plant<t,  on  its  source  as  de- 
rived from  the  soil,  41. 

Oatmeal,  foreign,  monthly  returns  of, 
from  5th  February  to  5th  May  1845, 
^8 — from  5th  June  to  5th  August 
i845,  136— from  5th  September  to 
)th  November  1845,  232— from  5th 
December   1845,  to    5th    February 

1846,  312— from  6th  February  to  5th 
May,  1846,390. 

■..irnAy'  Isles,  fiars  prices  of,  for  crop 

d  year  1844,  40—1845,  392. 
.>*t.i*liming  land,  125. 
^^t,n  British,  account  of^  200. 


Panmip^  the  ntttrith^rrdtiir-clf  ^.^ 
tato  compared  witir  it,  <$07.' 

Pater8on*8  discov«ry  of  the  ^ffaeis^  of 
the  potato,  reviewed^  S27,  " 

Peat,  charred  peat,  and  peat  sAhif. 
effects  of,  467. 

Peebles-shire,  fiars  prices  of,  for  erim 
and  year  1844,  40—1846,  S92. 

Perthshire,  fiars  prices  of,  for  crop  ttid 
year  1844,  40-1845,  392. 

Pigs,  372. 

Poor  Law,  power  of  inspector  to  sn^ 
a  case  decided  in  the  supreme  conrt* 
591. 

Porter,  Idr  James,  his  experiments  with 
manure,  noticed,  473. 

Potato  plant,  on  the  •  constitntion  of, 
166~8eed,  how  to  raise  good  onei^ 
197 — experiments,  with  nuurare  on, 
199 — cause  of  the  disease  of,  reviewed, 
227— disease,  838— Report  on  it,oF 
the  Royal  Institution  of  ScSenee,  li- 
terature, and  Fine  Arts  of  the  Ne^  ' 
thcrlands,  338 — Report  on  it,  of  the 
commission  for  agricnlture  In  the 
province  of  Groningen,  341 — Report 
oh  it,  of  the  Commission  for  A^gd" 
culture  in  the  province  of  Utrecht, 
344 — Professor  Vrolik  of  Amster- 
dam, his  observations  on  it,  340 — 
observations  on  it  by  Professor  Mor- 
ren  of  Liege,  349— alleged  causes  of, 
353 — ^plant,  on  the  progressive  decay 
of,  and  means  of  removing  it,  465^- 
on  its  disease,  535 — its  nntritive  vmloe 
compared  with  the  yam,  sweet  po^" 
tato,  tnmip,  csrrot,  raangold-wurt- 
zel,  cabbage,  beet,  and  parsnip,  594. 

Public  right  of  drove-road  and  drove* 
stances,  a  case  decided  in  the  sn- 
preme  court,  592. 

Rape,  for  use  in  autumn,  31. 

Rav,  John,  his  memorials  reviewed, 
515. 

Renfrewshire,  fiars  prices  of,  for  orop 
and  year,  1844,  40—1845,392. 

Rent,  inquiry  into  the  principles  of  eon- 
istant  and  fluctuating,  137. 

Revenue,  the,  for  year  and  qnartei* 
ending  5th  April  1845,  39— 6th  Jnly 
1845,  134— 10th  October  1846,280 
—5th  January  1846,  310— 5th  April  - 
1846, 391— 5th  July  1846, 496— 10th 
October  1846,  586— 6th  Jammry 
1847,  674. 

Ross  and  Cromarty  shires,  fiars  prfees' 
of,  for  crop  and  year  1844, 40 — 1846, 
392. 

Rowlandson,  ff.   on  the  formation  of 


ivaax. 


vu 


mamsre-heApfi,  aod  the  eoooomiring 
of  liquid  manures^  69 — on  reclaiming 
beath-UDds,  8L3 — on  the  mdvantages 
and  disadrantages  of  breaking  up 
grasg-lands,  392. 

Roxburghshire,  scheme  for  an  associa- 
tion in^  for  the  benefit  of  aged  hinds, 
15  —  fiars  prices  of,  for  crop  and 
year  1844,  40—1845,  392. 

Rural  economy,  decisions  connected 
therewith  in  the  supreme  courts  of 
Scotland,  from  12th  November  to 
16th  December  1846,  587. 

Salmon  and  salmon  fisheries  of  the 
Tweed,  some  fresh  hints  on,  497. 

Salve  for  sheep,  tallow  and  train-oil  as 
one,  119. 

Scheme  for  an  association  in  Roxburgh- 
shire for  the  benefit  of  aged  hinds, 
in  a  letter  addressed  to  his  Grace  the 
Duk>i  of  Roxburghe,  15. 

School  Botany,  by  Professor  Lindley, 
reviewed,  459. 

Selkirkshire,  fiars  prices  of,  for  crop 
and  year  1844,  40—1845, 392. 

Sheep,  tallow  and  train-oil  as  a  salve  for, 
119. 

Shelter,  some  farther  thoughts  on,  415. 

Smith,  Mr  James,  his  table  of  the  tem- 
perature at  Hopetoun  House  firom 
1820  to  1845,  491. 

Smithfield  Market,  its  site  condemned 
by  foreigners,  578. 

Smut  in  grain,  by  Mr  John  Lawson, 
441. 

Soils,  analyses  of,  56 — greywmeke,  67 
-greenstone,  58 — composition  of,  in 
Wigtonshire,  90. 

Stirlingshire,  fiars  prices  of,  for  crop 
and  year,  1844,  40—1845,  892. 

Stobs,  fir  wood  for,  572. 

Sturgeon,  Mr  William,  on  the  electro- 
culture  of  farm  crops,  262. 

Sutherlandshire,  fiars  prices  of,  for  crop 
and  year  1844,  40—1845,  392. 

Supreme  Courts  of  Scotland,  decisions 
by  them  in  connexion  with  rural  eco- 
nomy, 587— case  of  Matter  aaad  Ser^ 
rant,  engagement  of  a  game-keeper, 
decided  on  12th  November  1846, 
588— of  Xamilord  and  Temmi,  lease 
under  the  Montgomery  act,  decided 
on  13th  November  1846,  689— 
Poor  Law,  power  of  inspector  to  sae, 
decided  on    14Ui  November  1846, 


591 — PMie  iripht  of  drove-roads  and 
drove-stances,  decided  on  3d  Decem- 
ber 1846,  692— CbWwry  Lease,  lord- 
ship computed  by  the  actual  selling 
prices  at  the  hill,  decided  on  4th 
December  1846,  593. 

Tallow  and  train-oil  as  a  salve  for 
sheep,  119. 

Taylor's  bee-keeper's  manual,  review-     • 
ed,457. 

Temperature  at  Hopetoun  House,  from 
1820  to  1845,  471. 

Thomson,  Dr  Robert  D.,  notice  of 
analyses  made  in  the  Gla^ow  College 
Laboratory,  56 — experiments  with 
manures  on  potatoes  and  turnips,  bj 
Lord  Blantyre,  communicated  byhim, 
199 — on  the  chemical  nature  of  grass 
and  hay  as  food  for  cattle,  378 — his 
experimental  researches  in  the  food 
of  animals  and  the  fitttening  of  cattlcj 
reviewed,  666. 

Tod,  Mr  Alexander,  his  mode  of  rais- 
ing good  seed  potatoes,  197. 

Towers,  J.,  manure,  108 — character- 
istics of  1846,  219— manure,  355 — 
electro-culture  of  crops,  425 — cha- 
racteristics of  1846,  620 — composi- 
tion and  effects  of  decomposable  ma- 
nures, 645. 

Turf,  artificial  preparation  of,  460. 

Turnip,  the  stubble,  for  use  in  autumn 
31  — experiments  with  manures  on, , 
199L_Butritive  Talue  of  Ihet  potato,  , ,' 
compared  with  it,  604. 

Tweed,  some  frefth  hints  on  the  nature 
of  the  salmon,  and  on  condncting  the    ^ 
salmon  fisheries  of  the,  49T.       .  !' 

Vegetable  Bingdom,byProfe9SorLih4-.j' 
ley,  reviewed,  460.  '.,^y 

Watson,  Bfr  Hugh,  Us  nkesns  of  atfbr^-'^ 
ing  employment  to  poor  Highlander^,!  .  / 
664.  ■;'  - 

Wig^nahire,  fiars  prices  of,  for  ci'op 
and  year  1844,  40— for  1846,  892.      . ,,-. 

Wool,  prices  of  Scotch  and  Bngtlth,  3d,  • 
136, 232,  312,  891,  496,  686, 6^4. 

Youatt,  Mr  Williim,  his  treatise  oh  Uie 
dog,  reviewed^  463.  ., 

Younger,  Mr  John,  some  fW»h  hints  hj . ' 
him  on  the  nature  of  the  salmoi^.and  , 
on  conducting  the  salmon  fishei^.af ".  ^ 
the  Tweed,  497. 


EDINBURGH:  BALLANTYNB  AND  HUOHBS. 
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